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PART VIII.—THE GREAT LAKES AND NIAGARA (Continued). 
NIAGARA, 


DEscRIPTION.*—The Niagara River emerges from Lake Erie, 
near Buffalo, a full-born river, and in its course to Lake Ontario, 
a distance of about 30 miles, it receives only slight additions to its 


FIG, I.—A BIRD’S-EYE VIEW OF NIAGARA RIVER SHOWING THE BROAD, QUIET UPPER COURSE, 
THE CATARACT AND THE GORGE BELOW, 


supply of water, mainly from the small Tonawanda and Chippewa 
Creeks. It is unlike most rivers also in the fact that it is essen- 
tially free from sediment load. The river leaves Erie as filtered 


* See Capt. Basil Hall, Travels in North America, Vol. I, Edinburgh, 1829, 177- 
208; Gilbert, Sixth Ann. Rept. Niagara Reservation Commission, 1890, 61-84; Physi- 
ography of United States, American Book Co., N. Y., 1896, 203-236. 
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CENTRAL 


FIG, 2.—A PORTION OF THE U. S. GEOLOGICAL SURVEY CON- 
TOURZMAP OF NIAGARA, SHOWING THE TWO PLAINS 
AND THE ESCARPMENT AT LEWISTON, 


water; and, thus 
robbed of cutting 
tools, under normal 
conditions would be 
able to perform little 
work of valley for- 
mation. It would 
be able to act chem- 
ically, but could do 
almost no mechan- 
ical work, notwith- 
standing its immense 
volume.* 

As has been shown 
in an earlier article, + 
and as is evident 
from the accompa- 
nying map (Figs. 2 
and 5), the region 
between Lakes Erie 
and Ontario consists 
of two plains, divided 
by escarpment 
about 200 feet high. 
The upper plain 
passes beneath Lake 
Erie, the lower be- 
neath Lake Ontario, 
where it is faced by 
a sublacustrine es- 
carpment. The es- 
carpment separating 
the upper and lower 
plains is steeply 


*Blackwell, Amer. Journ. 
Sci., 1844, XLVI, p. 67, 
estimates the volume of 
Niagara to be 22,440,000 
cubic feet, or 1,402,500,- 
000 pounds per minute. 

¢Tarr, Bull. Amer. Geog. 
Soc., XXVIII, 1896, 107. 
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sloping and is underlaid by the very massive Niagara limestone, 
which forms the surface rock of the upper plain to a point a short 
distance above the crest of the cataract (Fig. 3). This Niagara 
limestone has a total thickness of about 140 feet, but is only about 
20 feet thick at the escarpment, because its upper layers have been 
removed by denudation. At the Falls (Fig. 14), the limestone is from 
60 to 80 feet thick. Beneath this are shales and sandy layers, all 
bedded as nearly horizontal sheets, dipping gently southward toward 
Lake Erie at the rate of about 35 feet per mile. The rock above 
the Niagara, and underlying the Erie plain, consists of the Salina 
shales; and near Buffalo there is another bed of limestone, the 
Corniferous. 

The Niagara River crosses this section from Erie to Ontario, 
commencing as a broad river, with 
gentle course excepting where it 
crosses the Corniferous limestone, at 
which place the current becomes 
rapid. For fifteen miles it flows 
almost on the surface of the plain, at 
one place even dividing into two 
channels with the large Grand Island 
between. Without cutting tools the 
river has not been able to carve a 
noticeable valley. Then, about a half 
or three-quarters of a mile above the 
Falls, the current quickens (Fig. 16) 
and soon the river becomes trans- 
formed to ‘‘a broad, roaring rapid, 
tumbling over one ledge after another 
with tumultuous haste.” * 

The water then tumbles over the ‘hic. MAP OF‘ VICINITY 
brink of the Falls (Fig. 10) from a a 
height of 517 feet above sea-level down to the level of 357 feet, 
giving a fall of about 160 feet. + Above the upper rapids the river 
is broad, and the depth from 1o to 22 feet. At the cataract it is 
divided by Goat Island into two falls (Fig. 7), the smaller being 
the American, the larger the Canadian or Horseshoe, over which 
the bulk of the water flows, with a depth, according to Schermer- 


* Gilbert, Physiography of United States, New York, 1896, p. 208. 

+ Schermerhorn (Amer. Journ. Sci., CXX XIII, 1887, 278-284) states that the fall 
is 155 feet high on the Canadian side, 161 feet near Terrapin Tower, and 169 feet 
near the eastern side of the American Falls. 
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horn, probably averaging less than 4 feet, though without doubt 
reaching 20 feet at the apex. 
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FIG, 4.——-MAP OF NIAGARA FALLS AND VICINITY, 


From the base of the Falls, for a distance of about seven miles, 
the river occupies a deep channel cut through the Niagara lime- 
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stone into the underlying shale, limestone and sandstone beds, to 
the depth of 200 or 300 feet, and with a width commonly between 
200 and 3oo yards. Throughout its distance, excepting in one 
place, the gorge walls are capped by the massive Niagara limestone, 
while beneath this are beds of shale with one or two strata of harder 
rock, Near the base of the cliff is a talus (Figs. 18, 19 and 21) in 
which numerous large boulders of the Niagara limestone form a 
prominent part, having fallen there from the cap rock of the gorge 
walls.* From the Falls nearly down to the railway bridges, the 
gorge is broad and the water fairly quiet, excepting near the Falls, 
where the river swirls around under the disturbance of the tremen- 
dous vertical descent at the cataract. In this stretch of quiet water 
the soundings reveal a depth in one place of 189 feet, and in several 
other places of 160 feet (Fig. 4). 

Near the railway bridge the gorge narrows quite abruptly, and 
the current quickens 
until it is transformed 
to a furious mass of 
whirling water, form- 
ing the Whirlpool 
Rapids (Fig. 17). In 
the bed of this there 
are apparently large 
blocks of the Niagara 
limestone, which 
throw the river sur- 
faceinto great billows. FIG. 5.—THE TWO PLAINS AND ESCARPMENT, WITH THE 
Here the river depth (AFTER GILBERT). 
is evidently shallow. 

Below this the gorge broadens out again and forms a great elbow, 
known as the Whirlpool (Figs. 4, 5, 6 and 20), where the water is 
again deep. At this place the gorge turns nearly at right angles, 
narrowing and broadening in one or two places, being especially 
narrow at Foster Flats. Throughout this lower half of the gorge 
the current is prevailingly rapid, and the depth evidently much less 
than that above the Whirlpool Rapids. Gilbert+ makes the follow- 
ing estimate of the depth of the river at various places: At the 
Whirlpool Rapids, 35 feet; at the outlet of the Whirlpool, 50 feet; 


* These falls of limestone are often noticed; see, for instance, Claypole, Nature, 
XXXIX, 1889, 367. A large fall also occurred in the Spring of 1899. 
+ Amer. Geologist, XVIII, 1896, 232-233. 
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opposite Wintergreen Flat, 35 feet; and below Foster Flat, 70 feet. 
The depth of the Whirlpool is estimated to be about 150 feet. 
After a passage of about seven miles through the gorge (Figs. 
18-21), alternately expanding and contracting, and with the current 
now moderate and now rapid, and in places even violently rapid, 
the river emerges from its cafion (Fig. 21) and passes peacefully 
across the lower plain, in a valley somewhat broader than the gorge, 
and bounded by low banks rising to the level of the lower plain. 
Throughout its gorge the river is everywhere bounded by rock 
walls, excepting in one place, the Whirlpool, where, on the Cana- 
dian side, there is a drift-wall, with a slope much more gentle than 
commonly (Fig. 4), and down which a tiny stream passses into the 
Niagara. In line with this drift-filled depression, the rock-capped 


FIG. 6.—A BIRD’S-EYE VIEW OF NIAGARA (AFTER GILBERT). 


Queenstown escarpment itself is interrupted by a drift-wall near the 
village of St. David’s (Fig. 6). There seems to be a buried valley 
here extending from the Whirlpool to St. David’s. This is called 
the St. David’s channel, and it has apparently had considerable 
influence upon the history of the Niagara River. 

While the river is not rapidly deepening its valley in the upper 
15 miles, nor in most of its course below the cataract, it has long 
been evident that very active work of valley formation is in progress 
at the cataract itself. Since Niagara is a post-glacial stream, hav- 
ing had its birth at the time when the upper Great Lakes aban- 
doned the Chicago outlet for the Mohawk,* it has seemed to many 
possible to use Niagara as a measure of this part of geological time. 
Much study has therefore been given to the Niagara River. The 
gorge has evidently been formed by the river itself, and the rate of 


* See previous article in this series, Bull. Amer. Geog. Soc., XX XI, 1899, 232. 
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present wear is known; but the problem proves more complex as 
studies are extended. Perhaps the best way of treating the subject 
clearly, and with a measure of completeness, is to consider first of 


FIG, 7.—THE AMERICAN (ON THE LEFT) AND CANADIAN (ON RIGHT) FALLS, 


all the contributions of the principal students of the problem, and 
then to discuss some of the results. 


Earty Views.—While Niagara was mentioned as early as the 
time of Champlain, it seems to have been first described from actual 
visit by Europeans by Father Hennepin,* whose account is inter- 


FIG, 8,—HENNEPIN’S PICTURE OF NIAGARA. 


esting but unimportant and grossly exaggerated. Various other 
early travellers+ described the Falls, but one of the best early 


* A New Discovery of A Vast Country in America, London, 1698, 24-6. 

+ See for instance, Dudley, Phil. Trans., VI, 1722, 69-72; Liancourt, Travels 
through the United States of North America, etc., in the Years 1795, 1796 and 1797, 
London, 1800, Vol. I, 390-394; John Mande, Visit to the Falls of Niagara in 1800, 
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accounts is that by Kalm.* While the first accounts are merely 
descriptive, more than roo years ago there were speculations con- 
cerning the history of the cataract and gorge. We find, for instance, 
that Wm. Maclay,t in his journal for February 1, 1790, proposes to 
fix the age of the world by means of Niagara. He notes that the 
gorge is about seven miles long, and that the Falls have retreated 
some 20 feet in the 30 years since Sir Wm. Johnson visited them, 
making the age of the earth at least 55,440 years, a startling result 
for those times, as is shown by M’Causten’s discussion of Niagara 
three years later.{ He considers whether the Falls have really 


FIG, 9.—A VIEW OF NIAGARA FROM KALM’S PAPER. 


retreated and states that to have formed the gorge in the space of 
5,700 years (the age of the earth) they must have gone much more 
rapidly than they appear to have done since he began to study them. 
In the same publication, Ellicott] announces his decision that Nia- 
gara has retreated through the seven miles of the gorge. 

In 1819 Atwater ** assumes that Niagara has cut its gorge, thus 


London, 1826; Volney, View of the Climate and Soil of the United States of America 
(French edition, 1803), Philadelphia, 1804; Bigelow, Journal of a Tour to Niagara 
Falls, 1805, Boston, 1876; F. Hall, Travels in Canada, Boston, 1818, 230-240; 
Darby, A Tour from the City of New York to Detroit in the Michigan Territory, 
New York, 1819, p. 162; Schoolcraft, Narrative, Journal of Travels, etc., 1821, p. 33. 

* Gentleman’s Magazine, 1751, XXI, 15-19; another good account is by Weld, 
Travels through the States of North America, 1795, ’96 and ’97, London, 1799, 
pp. 308-323. 

+ Journal of Wm. Maclay, Appleton, New York, 1890, Igo. 

¢ Trans. Amer. Phil. Soc., 1793, 17-24; see also Eny’s Visit to Niagara, 1787, 
Report on Canadian Archives,1886, pp. CCXXVI-CCXXXIII, by Douglas Brymner. 

| Trans. Amer. Phil. Soc., 1799, IV, 227-229. 

** Amer. Journ, Sci., 1819, I, 116-125. 
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draining the lake that he believes once stretched over a part of 
Ohio. That this is not so is argued by Wells* and by Bourne.+ In 
the same magazine Foot states that the Falls were once at Lewis- 
ton. Eaton|| gives the first geological section showing the structure 
at the Falls. Next comes an article by Geddes, ** who argues against 
the conclusion that Niagara has carved its gorge. 

The most important early work upon Niagara was that done by 
Capt. Basil Hall++ who went behind one of the smaller Falls, and 
noted the violent blasts of air caused by the falling spray, and 


FIG, 10.—THE CREST OF THE HORSESHOE OR CANADIAN FALL. 


pointed out its importance in undermining the Niagara limestone 
by removing the friable shales.{{ His description of the river is so 
excellent that I quote from it: 


‘* The river Niagara which flows from Lake Erie into Lake Ontario, is unlike any 
other river that I know of. It is a full-grown stream at the first moment of its 
existence, and is no larger at its mouth than at its source. Its whole length is 
about thirty-two miles, one-half of which is above the Falls, and the other half 
lies between them and Lake Ontario. During the first part of its course, or that 
above the tremendous scene alluded to, this celebrated river slips quietly along out 


* Amer. Journ. Sci., 1819, I, 331-337. 

+ Amer. Journ. Sci., 1820, II, 30-34. 

¢ Amer. Journ. Sci., 1822, IV, 35-37. 

| Geological and Agricultural Survey of District Adjoining the Erie Canal, Pt. I, 
1824, p. 149. 

** Amer. Journ. Sci., 1826, XI, 213-218; Trans. Albany Inst., 1830, I, 55-59. 

++ Amer. Journ. Sci., 1828, XIII, 364-368; Travels in North America, Vol. I, 
1829, Edinburgh, 177-208; Forty Etchings made with the Camera Lucida in North 
America, in 1827 and 1828, Edinburgh, 1829. 

tt See also Mitchell, Observation on the Geology of North America (bound with 
Cuvier’s Essay on the Theory of the Earth, New York, 1818), pp. 351-360. 
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of Lake Erie, nearly at the level of the surrounding flat country. So nearly so, 
indeed, that if by any of those chances which swell other rivers, but have no effect 
here, we could suppose the Niagara to rise perpendicularly eight or ten feet, the 
adjacent portion of Upper Canada on the west, and of the State of New York on 
the east, would be laid under water. 

‘After the river passes over the Falls, however, its character is immediately 
and completely changed. It then runs furiously along the bottom of a deep, wall- 
sided valley, or huge trench, which seems to have been cut into the horizontal 
strata of the limestone rock by the continued action of the stream during the lapse 
of ages. The cliffs on both sides are at most places nearly perpendicular, without 
any interval being left between the cliffs and the river, or any rounding of the 
edges at the top; and a rent would seem a more appropriate term than a valley. 
Above the Falls, therefore, that is, between them and Lake Erie, it will be under- 
stood, there is literally no valley at all; as the river flows with a gentle current, 
and almost flush, as seamen call it, or level with the banks;—while below the cata- 
ract, the bed of the river lies so deep in the earth, that a stranger, unprepared for 
these peculiarities, is not aware of there being any break at all in the ground, till 
he comes within a few yards of the very edge of the precipice. In point of fact 
we did drive for some distance on the American side of the valley or ravine of 
Niagara, across which we were looking, all the while, at the scenery in Canada, with- 
out knowing it, and without being in the least degree conscious that such a strong 
natural line of demarcation was interposed between us and that province.” 


He pointed out that the gorge is now being noticeably extended, 
giving instances of recent retreat, and argued that the gorge itself 


FIG. I1,—NIAGARA IN 1827, FROM A CAMERA LUCIDA DRAWING BY 
CAPT. BASIL HALL, 


has been formed by this same slow work. This description of Basil 
Hall’s marks the real beginning of the scientific study of Niagara, 
and its importance deserves full recognition. 

Henry* states that the Niagara gorge has been cut out by the 


* Trans. Albany Inst., 1830, I, ror. 
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irresistible current of the river. In the same year Bakewell* pub- 
lished his first discussion of Niagara, in which he points out that 
there has been a retreat of about 50 yards in 4o years, at which 
rate the age of the gorge is 9,856 years, though he states clearly 
that, owing to the variations in rock and in water supply, this esti- 
mate could not be considered accurate. Bakewell also recognizes 
the true cause for retreat previously so clearly stated by Capt. Hall. 

Conybeare, + however, opposes the view that Niagara has cut 
its gorge. Fairholme,{ on the other hand, accepted the idea of 
retreat and placed the rate at 4 feet a year; and, making various 
assumptions, considered the age of the gorge to be 4,500 years, 
placing the beginning at the Mosaic deluge. Rogers§ points out 
the weakness of this argument and also opposes Bakewell’s view, 
and questions whether the Falls were ever at Lewiston. Rogers 
notes the existence of fresh-water shells in the gravels of Goat 
Island, now accepted as evidence of the former greater height of 


FIG, I2—NIAGARA IN 1832, FROM A CAMERA OBSCURA DRAWING BY RANSFORD, 


the river when the Falls were standing further down stream than 
now. 

Dr. James Hall|| states that the cataract was once at Lewiston 
and points out the fact that, since the strata which determine the 
Falls are dipping toward the south, that is up stream, the height of 
the Falls will diminish as they retreat up stream. In fact, when 
they have retreated two miles farther the shale beneath the lime- 


* Mag. Nat. Hist., 1830, III, 117-130. 

+ Phil. Mag., 1831, IX, 266-267. 

¢ Phil. Mag., 1834, V, 3rd Ser., 11-25; See also Fairholme, New and Conclusive 
Physical Demonstrations both of the Fact and Period of the Mosaic Deluge, London, 
1837; See also Gibson, Amer. Jour. Sci., 1836, XXIX, 201-213. 

§ Amer. Journ, Sci., 1835, XXVII, 326-335. 

|| Second Rept. Geol. Survey of New York, 1838, 371-373. 
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stone will have dipped so far below it that the Falls will then be 
located entirely upon the Niagara limestone, thus removing one of 
the chief causes for the present cataract. When that time arrives, 
the Falls will change to a series of rapids. The statement some- 
times made that Niagara Falls will retreat until Erie is drained is 
therefore unfounded. 

The same author later* gives a very full description of Niagara, 
and a convincing argument in favor of the view that the Falls were 
once at Lewiston. However, with the clearness characteristic of 
his scientific mind, he recognized the importance of definitely de- 
termining the rate of retreat and for that purpose had made for 
future comparison an instrumental survey of the Falls which has 
been of the greatest service in later studies of the Falls. 

Hall points out that the history of Niagara has not been uniform, 


FIG, 13.—-THE AMERICAN FALL, SHOWING THE LARGE BOULDERS WHICH ENCUMBER 
ITS BASE BECAUSE THE CATARACT HAS NOT POWER ENOUGH 
TO REMOVE THEM AS THEY FALL, 

but that the recession was probably at first rapid, the Niagara lime- 
stone being then much thinner than at the site of the present Falls. 
He shows, too, that when Niagara first began, there may very well 
have been three falls instead of one great cataract, one located 
upon the Niagara limestone, the other two on the still lower hard 
layers, which have now dipped out of sight far north of the crest of 
the present Falls. 

About this time there were a number of articles on Niagara con- 
taining little of importance. Hayes,+ considering the lake beaches 


* Hall, Geol. Survey New York, Fourth Dist., 1843, 383-404; Reprinted in 
Eighth Rept. Niag. Comm. Rept., 1892, 67-89; Boston Journ. Nat. Hist., IV, 
1843-44, 106-134. 

+ Amer. Journ. Sci., 1839, XX XV, 95-105. 
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as marine, ascribed Niagara gorge to the scouring action of the 
high and powerful tides. Featherstonhaugh* affirms that Niagara 
has carved its gorge and shows the relation of the work to the hard 
and soft strata. Allent+ states that 167,862,420 gallons of water, 
or 701,250 tons, pass over Niagara Falls every minute, representing 
4,533,334 horse power. 

Lyell’s visit to Americaf included a study of Niagara, from which 
some important facts were added. He brings forward strong argu- 
ments in favor of the theory of retreat of the Falls, both present and 
past, and, assuming a rate of about one foot a year, reaches the con- 
clusion that the gorge is about 35,000 years old. While assuming 
uniformity of retreat, he recognizes that there were causes which 
would prevent such uniformity, so that Niagara is not a good 
chronometer. He believed that the river flowed into the sea during 
the submergence of the land, as represented by the beaches, which he 
assigned to marine action. There were at first three falls, accord- 
ing to Lyell, and the river work has varied with the retreat of the 
Falls. He also recognizes that the Falls will in time be destroyed, 
as pointed out by Hall, when the cataract has retreated up stream 
about two miles further. One of the important arguments for re- 
treat brought forward by Lyell is the presence of river gravels, not 
only at Goat Island,as previously recognized, but resting on the lime- 
stone cap of the gorge, four miles below the Falls, proving at least 
that much recession. He points out that all this has happened so 
recently that animals still existing were then living on the earth, 
and that if so recent an event has required so long a time, a vast 
period of time is required for the preceding geological events. 

This description of Lyell’s is one of the most important early 
contributions; but one of his most valuable results was the discov- 
ery, in company with Dr. Hall, of the drift-filled valley at the Whirl- 
pool and the recognition of its connection with the break in the 
escarpment at St. David’s.§ Since that time the Whirlpool-St. 
David’s gorge has figured in the discussion of Niagara. 

Bakewelll] explains the St. David’s channel as a valley excavated 
by water, then submerged and drift-filled. This valley the present 


* Proc. Brit. Assoc. Adv. Sci., 1844, 45-46. 

+ Amer. Journ, Sci., 1844, XLVI, 67-73. 

¢ Travels in North America, 1845, Vol. I, 27-53; Vol. II, 90; also Eight Lect- 
ures on Geology, 1842, 43-47; Proc. Geol. Soc., London, IV; Amer. Journ. Sci., 
XLVI, 1844, 314-317; London Atheneum, 1842, No. 750; 1843, No. 796. 

§ Vol. 2 of Travels, p. go. 

| Amer, Journ. Sci., LIV, 1847, 25-36. 


é 


328 The Physical Geography of New York State. 


Niagara encountered in its gorge-cutting and excavated rapidly, 
carving out a deep pit at the Whirlpool. 

Agassiz* and Desort+ wrote upon the Falls; and Gibbes,{ oppos- 
ing Desor, advocates Hall’s view of the origin of the gorge, stating 
that the slow rate of retreat at the American Fall does not properly 
serve as a basis for argument upon the question of general retreat, 
since at one time there was no American Fall. We now know that 
Gibbes was right, for the American Fall is retreating very much 
more slowly than the Horseshoe Fall. Hall,§ commenting upon 
Gibbes’ paper, agrees with him, and states that, at the present rate 
of difference in retreat, the Horseshoe Fall will in time entirely rob 
the weaker American Fall. 

Bakewelll in 1857, writes once more upon the subject and states 


NIAGARA LIMESTONE. 


NIAGARA SHALE. 


CLINTON FORMATION. 
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FIG, I14.——-AN IDEALIZED SECTION OF NIAGARA (AFTER GILBERT), 


that there has been a marked change in the Falls since he first 
visited the region in 1829. He clearly states the difference between 
the American and Horseshoe Falls in amount of work,** a difference 
earlier proposed by Gibbes, and argues that there is an immense pot- 
hole at the base of the Horseshoe Fall in which the fallen blocks 
of Niagara limestone are ground up, while the smaller volume at 


* Lake Superior, Boston, 1850, 15-16. 

+ Zeit. Geol. Gesell., 1853, V, 643-644. 

¢ Proc. Amer. Assoc. Adv. Sci., 1856, X, Part 2, 69-76. 

§ Proc. Amer. Assoc. Adv. Sci., 1856, X, Part 2, 76-78. 

|| Amer, Journ. Sci., 1857, LX XIII, 85-95. 

** See also, upon this point and others connected with Niagara, Marcou, Bull. 
Soc. Geol., France, 2nd Ser., XXII, 290-300, one of the important early studies. 


t 
| 
J Rit t 
> 
| | 
SO 
sO 
re 
ha 
ha 
lef 
ley’ 
Tor 
XX 


The Physical Geography of New York State. 329 


the American Fall is unable to dispose of the fallen boulders, 
which therefore remain as a protection to the weaker rocks under- 
neath the limestone. 

The river gravels of Goat Island are mentioned by Ramsay ;* 
and the Falls are described in popular articles by Hyatt+ and Tyn- 
dall.{ Holley criticizes the latter and states certain facts observed 
by him which lead him to the belief that the rate of retreat of the 
Falls is about 4 inches a year, making the age of the gorge 72,000 
years.§ Belt also writes a popular article. || 

Asa result of these studies, it may be stated that, while there was 
still much that was purely speculative, many of the major problems of 
Niagara were solved bythem. It was proved beyond question, for 
instance, that a large part, and probably all, of the gorge had been 
cut out by the action of the river water. A number of persons con- 
tributed to this proof, the last important one being Lyell. Although 
estimates varied, a fairly close approximation to the rate of present 
retreat had been made, and the age of the gorge stated in figures, 
though in nearly every case with a clear recognition of the fact that 
there were causes which had operated to modify any estimate based 
upon the present rate. 

The existence and significance of the Whirlpool-St. David's 
channel had been discovered and the relation of the Whirlpool to it 
noted. The rapidity of retreat of the Horseshoe Fall had been 
clearly recognized and the difference between it and the American 
Fall pointed out. It was also shown that, at the present rate, it 
was merely a question of time when the Canadian Fall would rob 
the American of its water and the two falls be replaced by one, 
which in time would change to a series of rapids, when, with the 
southward dip of the strata, the underlying shale had dipped down 
so far that the swirl of the cataract water could not reach it and 
remove it from beneath the Niagara limestone. 

Many other facts had been stated and many logical conclusions 
had been drawn fully a quarter of a century ago. Indeed so much 
had been learned that it would have seemed as if little more were 
left to be done. But the publication of discussions has continued 


* Quart. Journ. Geol. Soc., 1859, XV, 212-215. 

+ American Naturalist, 1869, II, 77-85. 

¢ Popular Sci. Mon., 1873, III, 210-226; Macmillan Mag., 1873, XXVIII, 49-62. 

§ Holley, Proc. Amer, Assoc. Adv. Sci., 1873, XXII, 147-155. See also Hol- 
ley’s Falls of Niagara,New York, 1883; Niagara, its History, Geology, etc., 12th ed., 
Toronto, 1872. See alsoGunning, Popular Science Monthly, I, 1872, 564-573. 

| Quart. Journ. Sci., 1875, XII, 135-136; See also Carpenter, Nature, 1881, 
XXIII, 511-514. 
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down to the very present, and it should be said that, as a result of 
these, we are now less certain of some things connected with Niag- 
ara than we were in 1880. It is chiefly as the result of the later 
studies of the Great Lakes that new facts have been discovered 
which apply to Niagara. This is particularly true of that part of 
the Niagara problem which relates to the age of its valley. For a 
while the gorge seemed to promise to serve asa geological chro- 
nometer of great importance; and from very early times this aspect 
of the Niagara problem has received marked attention. In later 
years this part of the question has been analyzed more carefully; 
and, because of its importance, we will now take it up specifically. 


PrEseNT RATE oF RETREAT.—In the first three-quarters of this 
century any estimate of the existing rate of retreat of Niagara Falls 


NIAGARA FALLS 


FIG. 15.—CREST LINES OF NIAGARA FALLS (AFTER KIBBE); OUTER 
LINE SURVEY OF 1842; SECOND LINE SURVEY OF 1875; THIRD 
LINE SURVEY OF 1886; FOURTH LINE SURVEY OF 1890. 


was necessarily based upon very meagre evidence and amounted to 
little more than a guess, as is shown by the wide variety of opinion 
expressed. By the wise foresight of Dr. James Hall,* the State 


* Geol. of New York, 4th Dist., 1843, 402. 
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Geologist of New York, a map based upon an instrumental survey 
was made in 1842. In 1875 the Lake Survey, under the direction 
of Major C. B. Comstock of the Corps of Engineers of the U. S. 
Army, prepared its map of the Falls and gorge (Fig. 15). Wright 
makes use of these maps* to make an estimate of the rate of retreat, 
from which he places the age of the gorge at about 7,000 years, 
though he mentions the fact that there are elements of uncertainty 
in such a calculation because of probable variations from this rate. 
Wessort gives the rate of retreat of the American Fall as 10 inches, 
and the Horseshoe Fall 3% feet a year. This makes about 10,000 
years as the age of the gorge, assuming a constant rate for the past. 

A survey by Woodward in 1886f serves Gilbert§ with an oppor- 
tunity of stating that the rate of recession in the central third of the 
Horseshoe Fall for 44 years was about 200 feet. With the same 
rate the age of the gorge must be calculated at about 7,000 years; 
but he points out many possible variables. Another survey was 
made in 1890, || by which it is shown that the average annual retreat 
in 48 years is .64 feet for the American Fall and 2.18 feet for the 
Horseshoe; but the rate of retreat in the central part of the Horse- 
shve Fall is much faster, and from this the rate of gorge formation 
is to be calculated. 


CAUSES FOR Past VARIATION IN Rate.—Gilbert has given the 
clearest and most complete statement for past variation in rate of 
gorge cutting, ** as he has, in fact, upon the general question of Niag- 
ara River. He notes the following causes :—possible presence of pre- 
glacial or interglacial valleys coinciding with a part of the present 
valley, thus increasing the rate; a thinner limestone and a greater 
thickness of the under shales in the lower course, together with a 
former greater height of the fall, all of which tend to increase the 
rate; a narrower channel in places, which has called for less work; 
the probable presence of floating ice to help in the excavation; and, 
finally, possible variations in detrital load, in the chemical compo- 
sition of the water and in its volume. 


* Science, 1885, V. 399-40I. 

+ Nature, XXXII, 1885, 229-30. See also a brief note by Garbett in same, 244- 
245. 

t Science, 1886, VIII, 205. 

$ Proc. Amer. Assoc. Adv. Sci., 1886, XXXV, 222-3; Science, 1886, VIII, 205; 
See also Gilbert, Nature, L, 1894, 53; also Kingsmill, same, 388. 

|| Kibbe, Seventh Rept. Niag. Reserve Comm., 1891, 96-102; Woodward, 103-116. 

** Proc, Amer. Assoc. Adv. Sci., 1886, XX XV, 222-3; Science, 1886, VIII, 205. 
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The latter point has been elaborated by Spencer* and by others. 
Spencer shows that when the land was lower in the northt the waters 
of the Great Lakes were diverted from Niagara, which then con- 
tained only a small stream. He believes that the early Falls were 
somewhat like the present, and that these were followed by three 
falls, as at present in the Genesee. The life of the river is divided 
into episodes, each of which is estimated, giving the total life of 
the river 32,000 years and of the gorge 31,000 years. 

The view of the variation in volume of water previously sug- 
gested by Gilbert (see p. 331), and definitely advanced by Spencer, 


FIG. 16.—THE RAPIDS ABOVE THE FALLS, 


is accepted by Gilbert in later articles.{ But it is to Taylor that 
we owe the latest and most thorough study of the ancient outflows 


* Proc. Amer. Assoc. Adv. Sci., 1888, XXXVII, 197-199; Trans. Roy. Soc. 
Canada, 1889, VII, Sect. IV, 121-134; Proc. Amer. Assoc. Adv. Sci., 1894, XLIII, 
244-246; Amer. Journ. Sci., 1894, CXLVIII, 455-472; Amer. Nat., 1894, XXVIII, 
859; Amer. Geol, 1894, X1V, 298-301; Proc. Roy. Soc., 1894, LVI, 145-148; Pop. Sci. 
Monthly, XLIX, 1896, 157-172; Amer. Geol. 1898, XXI, 110-123; Amer. Journ. Sci., 
CLVI, 1898, 439-450. A number of Spencer’s papers are reprinted in 11th Rept. 
Niag. Comm., 1895, App., pp. 1-126. For references to other papers by Spencer see 
Tarr, Bull. Amer. Geog. Soc., 1899, XX XI, 221. 

+ Spencer, Am. Journ, Sci., CXLVIII, 1894, 455-472. 

¢ Sixth Rept. Niagara Com., 1890, 61-84; Same Rept. Internat. Cong. Geol. 5th 
Session, Washington, 1891 (Pub. 1893), 455-458; Physiography of United States, 
New York, 1896, 203-236. 
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of the Great Lakes, by which Niagara has been temporarily robbed 
of its water;* and he has naturally made application of these 
studies to the Niagara problem. + 

Taylor’s conclusions concerning the influence of variation in 
water supply on the age of the Niagara gorge may be briefly sum- 
marized as follows: In the first place, he shows how variable are 
the width and depth of the gorge in different parts. There is first 
an upper great gorge extending from the base of the Falls nearly to 
the railway bridges, being broad and deep. This is followed by the 
second section of the gorge, the Whirlpool Rapids, shallow and 
narrow, and this by the third section, the middle great gorge, which 
includes the Whirlpool and extends below it. Here the width is 
about that of the upper great gorge and the depth is considerable. 


FIG, 17.—THE WHIRLPOOL RAPIDS, 


This is followed by the fourth section, the Jower gorge, which is pre- 
vailingly narrow and rather shallow, for the most part. 

Taylor thinks that the upper broad gorge may be the part that 
has been formed since the Nipissing outflow was abandoned; and, 
at the present rate of cutting, this portion of the gorge has required 
about 2,700 years. The Whirlpool Rapids section is believed to 


* See Tarr, Bull. Amer. Geog. Soc., XX XI, 1899, 35. 

+ Taylor, Amer. Journ. Sci., CXLIX, 69-71; 249-270; Amer. Geol., 1895, XV, 
100-120, 162-179; Amer. Geol., 1896, XVIII, 108-120; Amer. Journ. Sci., 18G7, 
CLIII, 208-218; Studies in Indiana Geography, Terre Haute, 1897, 109-110; Amer. 
Geol., 1897, XX, 65-66; 111-128; Proc. Amer. Assoc. Adv. Sci., 1897, XLVI, 201- 
202; Bull. Geol. Soc. Amer., 1895, IX, 59-84. See particularly last paper. 
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have been formed by the river when it was so small that the Niagara 
limestone boulders were not removed, the fall at that time being 
similar to the present American Fall in mode of work. At this rate 
of cutting, the Whirlpool Rapids section must have required several 
thousand years, the amount not being definitely estimated by Taylor. 
The section below this must have been formed when the volume of 
Niagara was large, just before the time of the Nipissing overflow. 
No attempt is made to analyze the paper and to state the facts 
which Taylor brings forward in support of this hypothesis. Without 
a very much longer abstract than is possible here, justice could not 
be done to the paper, and it is necessary to refer to the publication 
itself, if the reader wishes to follow Taylor’s argument in detail. 


FIG. 18.—THE NIAGARA GORGE, 


It is an exceedingly brilliant piece of work, and calls for very care- 
ful consideration on the part of students of the Niagara problem. 
The outflow over the Nipissing Pass, through which the waters 
of the Great Lakes passed to rob Niagara of its volume, has also 
been studied by Wright ;* but he does not agree with Taylor in the 
assumption of long overflow over this Pass, upon which Taylor 
bases much of his argument for the great age of Niagara gorge. 
Uphamt has taken a vigorous stand against the long occupancy of 


* Bull. Geol. Soc. Amer., 1893, IV, 423-425. See Bell’s comment on this, pp. 
425-427. 

+ Amer. Geol., 1898, XXII, 260-261; Science, 1898, VIII, 502. 

¢ 22nd Rept. Minnesota Geol. Survey, 1894, 54-66; Nature, 1894, L, 198-199; 
Amer. Geol., 1894, XIV, 62-65 (Spencer’s reply to this pp. 135-136); 23rd Rept. Minn. 
Survey, 1895, 156-193; Bull. Geol. Soc. Amer., 1895, VI, 21-27; Amer. Journ, Sci., 
1895, CXLIX, 1-18; Amer. Geol., 1896, XVIII, 169-177. 
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this overflow of the Great Lakes, as maintained by Taylor. So it 
will be seen that the somewhat startling conclusion reached by 
Taylor that the Niagara gorge is not less than 30-50,000 years old is 
based upon an interpretation of the facts to which all do not agree. 

Another possible cause for the variation in rate of excavation of 
the Niagara gorge is the drift-filled gorge of the St. David’s-Whirl- 
pool channel, first discovered by Lyell and Hall. This valley seems 
to represent a broad gorge cut into the rock to a level below the 
present water surface of the Niagara Riverat the Whirlpool. When 
this gorge was formed is not certain; but its time of development 
was evidently before the last advance of the glacier which clogged 
it with drift. Some ascribe it to interglacial, some to preglacial 
stream cutting; but so far as the Niagara problem is concerned the 
exact origin of the gorge is of little importance. 

The question immediately concerning us is how far this gorge 
reached. Pohlman* believes that it represents the down-stream 
extension of the ancient Tonawanda Creek and that the gorge por- . 
tion of this stream, now partly buried, really extended up the course 
of the Niagara as far as the railway bridges. Joining this, accord- 
ing to Pohlman, was a tributary from the northeast, also along the 
present course of the Niagara, having its source below the Whirl- 
pool. The post-glacial Niagara encountered these interglacial or 
preglacial gorges, and quickly cleared them out, so that a very con- 
siderable portion of the present gorge was formed before the pres- 
ent Niagara was born, and was cleared of its drift-filling much more 
rapidly than the present rate of retreat of the Horseshoe Fall. 
According to Pohlman’s argument, the age of the Niagara gorge, 
that is the length of the post-glacial time, is about 3,000 years. 

No one appears to have accepted Pohlman’s argument in full, 
though some have followed it in part. Spencer+ argues against 
the theory that the gorge extended up stream, as Pohlman sug- 
gested. Indeed, in his later papers{ he accepts the evidence pre- 
sented by Claypole, and concludes§ that there is rock extending 
across the supposed preglacial gorge, and hence that it was nota 
continuous stream course from the Whirlpool to St. David’s, but a 


* Proc. Amer. Assoc. Adv. Sci., 1883, XXXII, 202 ; Same, 1886, XXXV, 221- 
222; Trans. Amer. Inst. Mining Eng., 1889, XVII, 322-338. 

+ Amer. Nat., 1887, XXI, 269-270. 

¢ Spencer, Proc. Amer. Assoc, Adv. Sci., 1894, XLIII, 244-246; Amer. Journ. 
Sci., 1894, CXLVIII, 455-472; Amer. Geol., 1894, XIV, 298-301. 

§ Science, 1886, VIII, 246. See papers by Scovell announcing the discovery of a 
buried channel near Niagara, Amer. Geol., 1889, III, 195-196 ; Proc. Amer. Assoc. 
Adv. Sci., 1890, XX XIX, 245-246. 
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tributary to preglacial Tonawanda Creek. Gilbert,* however, 
says that the St. David’s-Whirlpool gorge is a well-defined, filled 
channel, and not rock interrupted. He thinks that it extended up 
the present course of Niagara for a distance of 200 or 300 yards, 
and perhaps even further than this. Wright+ believes that the 
buried gorge was made by a small preglacial stream, and that the 
age of Niagara gorge is from 10,000 to 12,000 years. Upham } 
believes that the buried gorge extended up stream along the 
present course of Niagara, and explains the narrowness of the 
Whirlpool Rapids section on this basis. He estimates the age of 
the gorge at from 5,000 to 10,000 years. Just the opposite con- 
clusion is reached by Taylor,§ who ascribes the buried gorge to the 
action of a cataract that had just reached to the southern side of 
the Whirlpool basin when the glacier advanced to stop its work. || 
His estimate of the age is 50,000 years, or perhaps less, 

From this maze of conflicting estimates, it is impossible at pres- 
ent to reach a definite conclusion. The best I can do is to state 
what seems to me to be the present status of the problem of the 
post-glacial history of the gorge. 

In the early post-glacial stages of the river, its course extended 
five miles beyond the present mouth, as shown by Gilbert.** This 
lowered the base-level of the river so that it was enabled to cut a 
deeper channel than was later possible.t+ At first the fall was not 
vertical, being made over the north-sloping escarpment; but it 
speedily changed, probably to a series of three falls, as argued by 
Hall (p. 326), or possibly to a torrential rapid, dependent upon the 
thinness of the Niagara limestone at the lower end of the gorge. 
Above Foster Flats, as suggested by Pohlman, the river may have 
encountered a buried tributary to the St. David’s-Whirlpool gorge; 
or the drift-filled valley may not have been reached until the river 
had cut back to the northern edge of the Whirlpool. At whichever 
place this buried valley was first encountered, the fall abruptly 
changed to a rapid stream, which quickly cleared out the buried 
gorge as far as it extended, and then assumed the form of the present 
cataract. During this time the volume of water changed as the 


* Amer. Geol., 1896, XVIII, 232. 

+ Amer. Jour. Sci., 1884, CX XVIII, 32-35. 

¢ Bull. Geol. Soc. Amer., 1898, IX, 101-110. 

§ Bull. Geol. Soc. Amer., 1898, IX, 56-84. 

|| See also Davis, Amer. Journ. Sci., 1886, CX XXII, 323; also Davis, Johnson's 
Cyclopedia, 1895, article on Niagara, Consideration of the Problem. 

** Sixth Rept. Niagara Comm., 1890, 61-84. 

++ Upham, Bull. Geol. Soc. Amer., 1898, IX, roI-110. 
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outflow of the upper Great Lakes varied in position, as has been 
stated by Gilbert, Spencer, Wright and Taylor.* 

The ingenious argument formulated by Taylor,+ correlating the 
narrow and broad parts of the gorge with the variations in water 
volume, has many facts in its support; but it must certainly be 
held for the present as no more than an alternative view of the 
Niagara gorge history. I feel by no means certain that his con- 
clusions are necessary. The narrowness and shallowness of the 
Whirlpool Rapids section of Niagara may be easily explained by 
Pohlman’s theory. If the St. David s-Whirlpool gorge was formed 
by a stream of moderate size, its widtn would not have been great, 
especially near the head of the gorge; and with the small volume 
of water available, the nature of the work done by the preglacial 


\ 


FIG, I9.—THE GORGE OF NIAGARA, WITH THE CAPPING OF NIAGARA LIMESTONE PLAINLY 
SHOWN ON THE RIGHT, 


fall would have been rather like that of the present American than 
the Horseshoe Fall. The gorge bed would then have been littered 
with massive limestone boulders, as the bed of the Whirlpool 
Rapids evidently is at present. Above this section, that is from 
the railway bridges to the present cataract, the work, having been 
done by a great volume of water acting as the present Horseshoe 
Fall does, would be represented by a great depth of cutting. . 
From all the facts that have been put forward, it would be at 
least as reasonable to explain the Whirlpool Rapids channel in this 


* See references (pp. 332-334). 
+ Bull. Geol. Soc. Amer., 1898, IX, 56-84; see also p. 333 of this article. 
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way as by Taylor’s explanation,—namely, by a contracted Niagara 
during the time when the upper Great Lakes were flowing through 
another channel. The ledge of sandstone rock mentioned by 
Taylor as existing just above the Whirlpool, on which he bases a 
part of his argument, may well represent a waterfall, over which 
the water of the preglacial or interglacial river flowed, as has been 
suggested by Pohlman.* It has been said that this explanation is 
at least as satisfactory as Taylor’s; it may be claimed that it is 
somewhat more satisfactory, since it tells why the Niagara River 
turns sharply at right angles at the Whirlpool. 

With regard to the variation in the width and depth of the lower 
gorge, it is more difficult to find an alternate explanation to that 
proposed by Taylor. It seems possible, however, that preglacial 
stream valleys, together with variation in the mode of action of 
Niagara, might explain this variation. What effect the change 
from a section of rapids to a series of three falls, and then to a 
cataract, might have upon the width and depth of the river valley, is 
not yet well enough known to warrant overlooking this as a possible 
explanation of the variation. Taylor’s explanation is certainly a 
remarkable one, especially with respect to the close coincidence of 
alternations of broad and narrow gorges with the known alternation 
of large and small volume of water. 

While the discussion by Taylor is a brilliant one and has many 
points in its favor, I find myself unable to accept. his conclusions, 
partly because they do not seem necessary, and partly because 
they lead to a startling conclusion, which is quite at variance with 
other evidence. 

In the first place, if the age of Niagara gorge is from 30,000 to 
50,000 years, as the studies of Taylor and Spencer seem to indi- 
cate, the lower end of the gorge is from 30,000 to 50,000 years 


older than the upper. Yet no very noticeable difference in effect of of 

weathering on the two ends can be found.+ It would seem that ab 

such a long time must have permitted considerable effect of 7, 

weathering, especially as the rate in recent years is known to have 

been noticeable in the lower part of the gorge near the railway $6] 

line. 
Moreover, before Niagara was born, beaches, terraces, eskers and pre 


* Proc. Amer. Assoc. Adv. Sci., 1886, XXXV, 221-222; Trans. Am. Inst. 
Mining Engineers, 1889, XVII, 322-338. 


+ Wright, Science, 1898, VIII, 502; Amer. Geol., 1898, XXII, 260-61; Proc. Rey 
Amer. Assoc. Adv. Sci., 1898, XLVII, 299-300; Popular Sci. Monthly, 1899, ax 
LV, 145-154. See also Wright, Bull. Essex Inst., 1881, XIII, 71; Upham, Bull. t 
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drumlins were laid down as the direct or indirect result of the pres- 
ence of the glacier, and these are now so fresh and undestroyed that 
they might be no more than 1,000 years old. Tiny stream channels 
on deltas are still preserved, and many other delicate forms of sculpt- 
uring testify to the youth of the deposits. If 30,000 years of 
exposure to denudation is not sufficient to noticeably modify such 
delicate land forms, surely the geologists must call for vastly 
greater periods of time than they are in the habit of calling for to 
account for the planing down of mountains over and over again. 
Such a conclusion as that of Taylor seems quite out of harmony 
with what we are accustomed to believe concerning the rate of 
denudation. 

It has been pointed out by Hansen* that thirty independent 
estimates of post-glacial time, based upon different data, give results 


FIG, 20.—THE OUTLET OF THE WHIRLPOOL, WHERE THE RIVER BENDS SHARPLY, 


of between 5,000 and 12,000 years,+ so that on the basis of prob- 
ability the age of Niagara gorge should be somewhere between 
7,000 and 10,000 years. 

Gilbert says { that the problem of the age of Niagara cannot 
*‘be solved by a few figures on a slate, nor yet by the writing of 
many essays.’’ To this every one who has given attention to the 
problem must assent. The longer the study, the more complex the 


* Journ. of Geol., 1894, II, 142. 

+ Upon this subject, see Winchell’s discussion of St. Anthony Falls, Fifth Ann. 
Rept. Minnesota Geological Survey, 156-189; Quart. Journ. Geol. Soc., 1878, 
XXXIV, 886-gor; Final Rept. Minnesota Survey, Vol. II, 1888, 313-341. 

¢ Sixth Ann. Rept. Niagara Comm., 1890, 83. 
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problem appears, and we are bound to conclude that Niagara is not 
a good chronometer. Until more evidence has been obtained con- 
cerning the length of the overflow at Nipissing Pass, which some 
believe to have been long, others short, we are bound to remain in 
doubt whether the age is from 5,000 to 10,000 years or from 30,000 
to 50,000 years, 

The present rate is fairly well known; the former rate was less, 
for a time, when the volume of water was diminished; but the 
question of how long this diminution lasted cannot be answered 
with positiveness. While this factor would lengthen the time toan 
amount which cannot be definitely stated, it is worth while to note 
that nearly all the other important factors for variation would tend 
to shorten it by increasing the rate. Among these factors the more 
important ones are as follows: We know that the limestone in the 
lower part of the gorge is thinner than at the present cataract, and 
it seems certain that, as a result of this, the rate of cutting was 
once greater, Atthat time the height of the fall was greater and the 
shales beneath were thicker and hence more easily removed. At 
the same time it is to be noted that the mode of gorge formation 
was then different from the present, for there were probably three 
falls instead of a single one. In places the gorge is narrower than 
the one at present forming, so that less material had to be removed. 
Moreover, it seems certain that a part, and possibly a considerable 
part, of the present gorge was excavated before the present Niagara 
began its work. 

When the ice sheet was withdrawing there must for a while have 
been a heavier rainfall, because of the neighborhood of the cold 
ice wall, which chilled the damp air from the south, doubtless ren- 
dered more damp than now because of the large amount of water 
near the front of and flowing away from the glacier. This rainfall 
must then have flowed off more freely and carried with it more 
sediment than at present, because, when the ice first withdrew, 
there was no forest cover to the land and at first no coating of vege- 
tation whatsoever. There is evidence in many of the gorges of the 
Finger Lakes of central New York that this was so, and that the 
rate of work done in the early stages of the gorge formation 
was very much greater than it has been since the streams became 
diminished to their present volume. In these stream valleys there 
are usually two gorges, one broad, the other, inner one, narrow. 

While it is certain that we must keep in mind the argument 
brought forward by Taylor and hold it as a working hypothesis, we 
must admit that the Niagara problem is by no means solved. My 
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own interpretation of the evidence, as it at present stands, is that 
the indications are rather more strongly in favor of the theory that 
the gorge has required less than 10,000 years for its formation than 
toward the estimate of 30,000 to 50,000 years. The basis for the 
latter is too uncertain for its acceptance at present, particularly in 
the face of the difficulties which it brings forward. There is work 
yet to be done on the Niagara problem. 


FosTeR Fiats.*—The rather remarkable projection of the side of 
the gorge at Foster Flats, just below the Whirlpool on the Canadian 
side, is worthy of special study. At this point is a projecting 
platform of Niagara limestone forming the land known as Winter- 
green Flat. This represents an old river bed swept clear of drift 


FIG, 21.—THE END OF THE NIAGARA GORGE AND THE LOWER PLAIN, 


by the current. Between this water-swept limestone platform and 
the electric car track there is a bluff of drift which represents one 
of the old river banks. 

Standing on the northern edge of this platform one sees at his 
feet, at the base of a precipitous wall, a north-sloping valley lit- 
tered with huge blocks of Niagara limestone, and bounded on the 
west, or left, by the normal gorge wall, on the right by a low ridge, 
strewn with loose blocks of the limestone. 

Gilbert’s explanation of these facts is that, at this point there 
existed, in the course of the Niagara, a small island which separated 
the cataract into two unequal parts, much as the larger Goat Island 
now divides the Falls, though with this exception, that the Canadian 


* Gilbert, Physiography of the United States, New York, 1896, 220. 
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Fall was then the smaller. The larger American Fall of these ancient 
times naturally retreated more rapidly than the smaller Canadian, and 
soon caused a withdrawal of the water from the Canadian side. This 
smaller fall had swept clear the channel and rock platform just de- 
scribed, and existed as a fall somewhat like the present Amer- 
ican Fall. For awhile after this stage the small Canadian cataract 
fell eastward over the edge of Wintergreen Flat, and then the 
larger fall on the American side entirely withdrew its water. The 
ancient Canadian Fall, like the present American, having been un- 
able to remove the boulders from its foot by grinding them together, 
has left them there as one of the silent witnesses of the former ex- 
istence of the falls. The narrow island, which was responsible for 
the division of the river, was so small that it was not able to with- 
stand the later attacks of the water and weather and has almost 
entirely disappeared, being marked at present only by a low ridge 
separating the present river from the abandoned channel. This 
region of Wintergreen and Foster Flats is one of the most interest- 
ing in the whole course of Niagara River and well worth a visit by 
tourists, not alone for its scientific interest, but also because of its 
scenic beauty Notwithstanding this, not one in five hundred 
visitors ever stop off to see it. 


FuTuRE OF N1aGAara.*—Already the question of the rapid change 
in the form of Niagara Falls has been briefly considered. Upon the 
assumption that the conditions at present in existence are to con- 
tinue, it seems evident that in time the American Fall will be 
robbed by the Canadian, and that there will be another dry plat- 
form where now the water rushes to the brink of the smaller fall. 
Moreover, when the cataract retreats up stream and reaches a re- 
gion where the limestone becomes much thicker, its rate of retreat 
will decrease; and, finally, when the shales have dipped far enough 
into the earth to have practically disappeared from the reach of the 
water, the cataract will probably change to a series of rapids, while 
Niagara Falls will disappear. 

But there may be some interference with this normal future. 
Leaving out of the question what man may do, it is by no means 
impossible that the water of Niagara may be entirely withdrawn 
from the present river. There is evidence enough that the level of 
the land is very unstable, and that this very instability has pre- 
viously caused the withdrawal of the water from the Niagara chan- 
nel by opening a lower outlet for the Great Lakes. 


*See Hallett, Geol. Mag., Decade III, 1, 563-564. 
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Spencer* brings forward evidence that the region near the 
Niagara River has been recently changed in level, and concludes 
that there is an uplift still in progress at the rate of about 14 feet 
acentury. If this rate should continue in the future, as Spencer 
believes it has for the past 1,500 years, the Great Lakes will dis- 
charge into the Mississippi past Chicago in about 5,000 years 
from now. Gilbert+ has more recently reached a similar conclu- 
sion. As the result of a very delicately made survey, he finds that 
there has apparently been a change in level in the time since 
certain bench marks wére located near the shores of the Great 
Lakes. This recent change amounts to 6 inches a century at 
Duluth,. 9 inches at Toledo, and 9g to 10 inches at Chicago. If this 
rate of uplift continues, the waters of the Great Lakes will begin to 
spill over the-rim at Chicago in from 500 to 600 years from now, 
and in 3,500 years Niagara will be dry. To this prediction, how- 
ever, One cannot attach any more weight than to the numerous esti- 
mates of the length of time occupied in the formation of the gorge. 
The future of Niagara, as well as its past, is wrapped in uncer- 
tainty. 


* Amer. Journ. Sci., 1894, CXLVII, 207-212; Proc. Amer. Asso. Adv. Sci., 
1894, XLIII, 244-246; Amer. Geol., 1894, XIV, 298-301; Amer. Journ. Sci., 1894, 
CLVIII, 455-472. 

+ Nat. Geog. Mag., 1897, VIII, 233-247; Eighteenth Annual Report U. S. Geol. 
Survey, 595-647. See abstract of this in Bull. Amer. Geog. Soc., XXXI, 1899, 156. 


NotTe.—It is not pretended that this bibliography is complete. A number of 
references (as to Belt, Bigsby, etc.,) which I have had, were in volumes not accessible 
tome; Others were omitted to save space. A bibliography of Niagara, especially the 
popular accounts, will be found in the Tenth Report of, the Niagara Commission, 
1894, pp. 72-107, and also in Eleventh Report, 75-84. In most of the geological 
text books, as those by Dana, Geikie, Le Conte, Winchell, and others, Niagara is at 
least mentioned. See also the earlier text books, as Bakewell, Introduction to Geol- 
ogy; De la Beche, Geological Manual, and Lyell’s Principles of Geology. 
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THE HARRIMAN ALASKA EXPEDITION. 
BY 


HENRY GANNETT. 


This expedition was in many respects unique. Mr. E. H. Harri- 
man, the projector and patron, is a man well known in railroad 
circles. Though not a scientific man in the sense in which that 
word is commonly understood, he has a keen appreciation of the 
benefits of science to the world. In this spirit he conceived the 
idea of offering to a body of scientific men an opportunity of study- 
ing the little known coast of our Arctic province as his guests. 
Incidentally the expedition was so arranged as to afford an outing 
for himself and his family and a group of his personal friends. 

The Washington Academy of Sciences, learning of this expedi- 
tion, asked that it be carried out under its auspices, a proposition 
willingly agreed to by Mr. Harriman. 

The nucleus of the party left New York City on May 234d, by 
special train for Seattle, Washington, where they arrived on May 
3st, after a leisurely trip across the continent, in the course of 
which they visited Shoshone Falls in Idaho, and the lower cajion 
of Snake River, in northeastern Washington. On the way other 
members of the party joined the train, and in Seattle the personnel 
of the expedition was completed by the addition of several guests 
from the Pacific coast. 

The following is a list of the scientific staff of the expedition: 

Prof. Wm. H. Brewer, Yale University, New ‘Haven, Conn., 
Botanist, 

Mr. John Burroughs, West Park, N. Y., Ornithologist, 

Dr. Westly R. Coe, Yale University, Anatomist, 

Mr. Leon J. Cole, Ann Arbor, Mich., Taxidermist, 

Mr. F. V. Coville, Dept. of Agriculture, Washington, D. C., 
Botanist, 

Mr. E. S. Curtis, Seattle, Wash., Photographer, 

Dr. W. H. Dall, U. S. Geological Survey, Washington, D. C., 
Paleontologist, 

Mr. Fred S. Dellenbaugh, Craigsmoor, N. Y., Artist, 

Mr. W. B. Devereux, Glenwood Springs, Colo., Mining Engi- 
neer, 

Prof. D. G. Elliot, Field Columbian Museum, Chicago, IIl., 
Zoologist, 

Prof. B. K. Emerson, Amherst College, Mass., Geologist, 
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Dr. B. E. Fernow, Cornell University, Ithaca, N. Y., Forester, 

Dr. A. K, Fisher, U.-S. Biological Survey, Washington, D. C., 
Zoologist, 

Mr. L. A. Fuertes, Ithaca, N. Y., Bird Artist, 

Mr. Henry Gannett, U. S. Geological Survey, Washington, D. C., 
Geographer, 

Mr. R. Swain Gifford, New York, Artist, 

Mr. G. K. Gilbert, U. S. Geological Survey, Washington, D. C., 
Geologist, 

Mr. George Bird Grinnell, N. Y., Editor Forest and Stream, 


Mr. Thos. H. Kearney, U.S. Dept. of Agriculture, Washington, 
D. C., Botanist, 


Mr. Chas. A. Keeler, Museum of California, San Francisco, 
Ornithologist, 


Mr. T. Kincaid, Seattle, Wash., Entomologist, 


Dr. C. Hart Merriam, U. S. Biological Survey, Washington, D.C., 
Zoologist, 


Mr. John Muir, Martinez, California, Glaciologist, 


Dr. Chas. Palache, Harvard University, Cambridge, Mass., 
Geologist, 


Mr. Robert Ridgway, National Museum, Washington, D. C., 
Ornithologist, 

Prof. Wm. E. Ritter, Berkeley, California, Biologist, 

Mr. De Alton Saunders, Brookings, S. D.,. Botanist, 

Mr. E. C. Starks, U. S. Biological Survey, Washington, D. C., 
Taxidermist, 

Dr. Wm. Trelease, St. Louis, Mo., Botanist. 

Mr. Harriman’s family and personal friends increased the party 
to fifty. 

Immediately upon arrival at Seattle, the party was transferred 
on board the steamer Geo. WV. Elder, which had been chartered for 
the expedition and completely overhauled and refitted. Everything 
requisite not only for the comfort of the party, but for the further- 
ance of scientific work was provided, not only for marine and shore 
work, but for travel in the interior, including men and animals, 
launches and other boats, tents and other articles of outfit. 

Beyond making a visit to the Alaskan coast, no plans of work or 
of travel were made in advance. The party organized, however, 
immediately on coming together, with Mr. Harriman as chairman, 
appointed an executive committee, and committees on the various 
branches of science represented, such as geography, geology, zool- 
ogy, botany, etc. The chairmen of the latter committees, with the 
captain of the ship, constituted a route committee—which decided, 
step by step, the route to be taken and the stops at points of inter- 
est. This plan worked admirably, both in the interest of scientific 
work and of harmony among the different interests involved. 
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The ship left Seattle on the afternoon of May 31. After a few 
hours’ stop at Victoria on the following morning, she proceeded 
northwestward by the ordinary inside passage, through the fiords 
of British Columbia. Beyond a few landings of an hour or two, for 
botanical collections, no stop was made until Metlakatla, on An- 
nette Island, was reached. Here the party remained a day to wit- 
ness the excellent results of Dr. Duncan’s labors among the Indians, 
which have resulted in changing them from a horde of cannibals to 
a self-respecting community. On the way north a few hours were 
spent at Wrangell, at Juneau, and on Douglas Island—to inspect the 
famous Treadwell mine, and the greatest stamp mills on earth. At 
Skagway, at the head of Lynn Canal, the ship waited a day, while 
the party were taken to the summit of White Pass by the railroad 
recently completed. Thence the party went to Glacier Bay, where 
several days were devoted to mapping and studying the glaciers 
both as to their geography and their influence upon plant and ani- 
mal life. 

Thence the ship went to Sitka, and as this is an important type 
locality, several days were given to the biologists for collecting at 
this point. The boat then proceeded up the coast to Yakutat Bay, 
stopping a few hours on the way for the examination of Crillon 
Glacier, which drains an ice field on the southwest face of a portiou 
of the Fairweather range. 

At Yakutat, after landing hunting and biological parties on the 
shores of the bay, the boat went on up to its head, and finding it 
comparatively free of ice, swung around into Russell Fiord, as the 
extension above Malaspina’s ‘‘ Disenchantment Bay” has been 
named, and traversed it to its head, where anchor was dropped for 
the night. The Geo. W. Elder is the largest ship that has ever 
traversed this magnificent fiord, and only the second steamer that 
had ever entered it. On the return down the fiord, a party was left 
on shore for a few days, to map the glaciers which discharge into 
this and Yakutat Bay, including the Hubbard, probably the largest 
discharging glacier in North America, with a front of 5.2 miles, the 
Dalton, Hidden and Nunatak. 

After picking up the scattered parties, on the shores of Yakutat 
Bay, the steamer went on to Prince William Sound—and here the 
work assumed more the character of exploration, as the region is 
little known to the chart or to scientific literature. The coast was 
found incorrectly mapped in many places, especially on the north 
and west sides of the sound. In one place a fiord, 15 miles in 
length and containing five discharging glaciers, was found, which 
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is not upon any map—while elsewhere scores of glaciers were found 
which were not of record. Here parties were landed, and several 
days devoted to their work. 

The fiord above mentioned, which was named Harriman Fiord, 


ALASKA 


SHOWING ROUTE OF THE HARRIMAN 
EXPEDITION, 


was mapped, with the glaciers tributary toit. Port Wells, of which 
Harriman Fiord is an arm, was also mapped, with six discharging 
glaciers, and many others which at present do not reach the sea. 

A splendid glacier, called by the expedition Columbia, which 
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discharges into the head of a bay of the same name, was also 
mapped. 

In the meantime, while the surveyors and geologists were occu- 
pied with glaciers, the biologists were busy enriching their collec- 
tions. Altogether no locality visited by the expedition afforded as 
much material new to science as Prince William Sound. 

Leaving Prince William Sound the ship proceeded to the north 
shore of Shelikof Strait, where a party of naturalists was landed, 
thence to Uyak Bay, on the north shore of Kadiak Island, where a 
party was given a chance to hunt for the great Kadiak bears, while 
the ship went'to Kadiak, where she lay three days while the engines 
and compass were overhauled. These days were improved by 
geographers and naturalists in the neighborhood. On July 5 the 
ship started for Unalaska, picking up the shore parties on the way. 

On the way to Unalaska the ship left a party of naturalists on 
Popof, one of the Shumagin islands, for an extended sojourn, and 
others were left at Unalaska. From this place a run was made to 
Bogoslof, two young volcanic islands in the southern part of Bering 
Sea. One of these came to the surface about too years ago, the 
other in 1884. The older of these islands is a favorite resting place 
for sea birds and a home for vast herds of sea lions. After a brief 
visit the ship’s head was turned northward for St. Paul, the north- 
ernmost of the Pribilof Islands, the home of the fur seal. After 
visiting their harems, a long northward run was made to Plover 
Bay, in northeastern Siberia, just below Bering Strait. Here on 
a sand spit, in a glacial fiord, is a small village of Eskimos, the first 
of that people encountered. Thence the ship ran across to Port 
Clarence, Alaska, in Bering Strait. This was the most northern 
point reached. Indeed, it was practically as far north as the polar 
ice would permit the ship to reach, as it had not then retreated 
north of the strait. A fleet of steam whalers, 10 in number, was 
found here, waiting for the ice to clear in order to enable them to 
go north to the whaling grounds of the Arctic. Here all land at all 
level is tundra—a marsh of reindeer moss, interspersed with tus- 
socks of grass, and at that season gay with flowers. 

Starting southward from Port Clarence, the ship touched at St. 
Lawrence, Hall and St. Matthew Islands, in Bering Sea, which were 
found to be thronged with sea birds, who make these islands their 
breeding ground. 

From Unalaska the ship went eastward over much the same route 
as on the outward journey, except that from Homer, in Kachekmak 
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Bay, the course was laid direct for Yakutat Bay, passing south of 
Prince William Sound. 

From Yakutat Bay a fine view was had of Mt. St. Elias and 
its neighbors, and the following day, which was wonderfully clear, 
the ship steamed all day along the base of the Fairweather range, 
with its great peaks, rising three miles into the air from the water's 
edge, alternating with great glaciers discharging bergs into the 
open sea, 

Passing through Cross Sound and Icy Strait, the ship followed 
the inside passages back to Seattle, making but few stops, and 
arrived at the Washington metropolis on July 30th, having been 
away just two months. In that time the ship steamed nearly 9,000 
miles, and no fewer than 50 stops were made, of greater or less 
length, in different localities. 

The fronts of 23 glaciers were located, and most of these glaciers 
were mapped. The heights of many mountains, including the vol- 
canic cones on the Alaska Peninsula and the Aleutian Islands were 
measured, 

The weather throughout was kind, for Alaska. Although there 
were few cloudless days, there was little fog and rain, and that 
came, as a rule, when it could do little harm. 

Most of the Alaskan coast visited by the Geo. W. Elder has been 
explored to the extent at least of mapping roughly the coast line. 
The explorations of the Russians, during their jurisdiction over the 
territory, supplemented by those of Dall under our Coast Survey, 
have made most of the coast line, with its intricate network of fiords 
and thousands of islands, fairly well known; still there remain 
many places where the coast line is unmapped, evenroughly. The 
sea bottom, however, is by no means as well known, and in many 
localities there are no charts whatever showing soundings, so that 
navigation would be very perilous were it not for the fact that the 
coast is almost everywhere bluff and the water deep immediately off 
shore, with few reefs. Hence, navigation of most of the fiords, 
even those unsurveyed, is not suicidal, as there is little danger from 
shoals or submarine rocks. 

The inshore topography, on the other hand, is very little known. 
Even in southeastern Alaska and its archipelago, whose shore line 
is accurately mapped, and whose waters are for the most part thor- 
oughly sounded, little is known of the interior either of islands or 


‘mainland. On the mainland the Canadian Government has mapped 


certain areas lying within our jurisdiction, looking toward the settle- 
ment of the boundary question, The United States Coast Survey 


350 The Harriman Alaska Expedition. 


has mapped a narrow fringe of topography, a fraction of a mile in 
width, along the coast. This, with a bit here and there from the 
Russian and later explorations, including the courses of a few rivers, 
sums up what we know of the interior near the coast. 

The character of the trip was not such as to make possible any 
systematic exploration, either inland or even of the coast, since no 
extended stops were made. The most that it was possible to do 
was to make limited surveys in special localities which are of par- 
ticular interest, and to measure heights of mountains. Thus many 
glaciers were surveyed, paying special attention to locating their 
fronts, for future comparison as to advance or retreat. The Har- 
riman Fiord, in the northwestern part of Prince William Sound, was 
mapped, and an area of some 50 square miles in the neighborhood 
of Kadiak was surveyed. 

But, besides these immediate contributions to the topography of 
Alaska, an excellent idea was obtained of the entire Alaskan coast, 
from Portland Canal to Unalaska. 

The entire coast of Alaska and its islands, from Dixon Entrance 
to the Aleutian Islands, is mountainous. The land everywhere 
rises abruptly from the sea to summits ranging from 3,000 to 18,000 
feet high. The mountain slopes are very steep, the higher summits 
are extremely rugged, and thousands of them are totally inac- 
cessible. Level land near the coast is almost unknown, except at 
the heads of the fiords, which continue inland as valleys or cafions, 
with precipitous walls. 

The most prominent fact connected with the coast region of 
southern Alaska, indeed of the northwest coast of North America, 
from Puget Sound to the end of the Alaskan peninsula, is that its 
features are almost wholly the product of glacial action. Not only 
are its fiords the abandoned channels of glaciers, but its hills and 
mountains were shaped by them, and so recent is the retreat of the 
glaciers that but little, if any, of the work of the atmosphere and 
of streams is thus far to be seen superimposed upon the glacial 
work, There is probably nowhere on earth an equal area in which 
the relief features are so purely the product of glacial erosion and 
in which aqueous erosion has done so little. The remains of the 
enormous glacial system which at one time covered practically this 
whole area are now existent in the form of hundreds of glaciers. 
While these are pigmies in comparison with their progenitors, scores 

of them exceed in magnitude the celebrated ones of Switzerland. 
Taken as a whole, the region is one affording unequalled facilities 
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for studying the work of glaciers, both in action and by their 
accomplished results, 

The fiords present everywhere the characteristic cross-section of 
a glacier-cut gorge, with steep, almost precipitous walls, becoming 
gradually less steep toward the bottom, which is nearly level, giving 
the common U-shaped section. The floors of the gorges of branches 
are commonly at a higher level than the main fiord, so that they 
open upon it at altitudes of hundreds or even thousands of feet 
above it. This phenomenon, so nearly universal and so striking, 
has only recently been noted. 

At the time these branch gorges were formed, the surface of the 
ice in them and in the main gorge was necessarily at the same level, 
and the difference in elevation of the floors of the gorges measured 
the difference in the thickness of the ice of the main and branch 
gorges. For if the surface of the ice in the branch were for any 
considerable time at a higher level than that of the main gorge, the 
former would cut its gorge down, so as to bring the surfaces ona level. 
It is furthermore manifest that the surface of the ice in the side 
gorge could not exist at a lower level than that of the main gorge, 
as in that case the latter would overflow into it. Hence the gorges 
of the main and branch glaciers represent a status which persisted 
for a long time, and the recession of the glacier must have been 
accomplished rather rapidly, as otherwise the branch would have 
had time to cut deeply into the wall of the main gorge. 

On the Alaska coast are seen fine examples of these gorges in 
all stages, from those wherein the main and tributary gorges are 
both filled with moving ice, and the gorges are in process of forma- 
tion, to those in which all the gorges, main and branch, have been 
abandoned by ice—and of these perhaps the most striking are those 
where the ice in the main gorge has retreated beyond the mouth of 
the tributary, which now descends in cascades of ice over the lip 
of the main gorge. Fine examples of this were seen in Russell 
Fiord, and in Port Wells, Prince William Sound, are several small 
glaciers formerly tributary to that in the head of the inlet, which 
are now cascading down the walls of the fiord into the water, from 
which the main glacier has retreated. The straightness of the 
fiords, the deflections in their courses produced by the junction with 
large branches, also stamp them unmistakably as glacier-cut. 

There are no glaciers of magnitude on the islands of southeast- 
ern Alaska, although their relief forms were throughout carved by 
glaciers, The large living glaciers are confined to the mainland. 

Glaciers exist in the mountains bordering the coast from Dixon 
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Entrance, westward, nearly to the end of the Alaska Peninsula, 
but, east of Glacier Bay, none of them descend to the sea, although 
many are of great magnitude, among them the Patterson, on Fred- 
erick Sound and the Davidson in Lynn Canal, both of which 
nearly reach the sea and doubtless not long ago were discharging 
icebergs into it. The existing glaciers of the Alaskan coast may 
be grouped in two classes, those whose fronts reach the sea, and 
discharge icebergs, and those which do not. The first may be 
called living, the latter dead. Of the former, the expedition saw 
and examined no fewer than 22, including 6 in Glacier Bay, the 
Muir, Grand Pacific, Johns Hopkins, Reid, Charpentier and Hugh 
Miller; The Crillon from the Fairweather range; 3 in Yakutat Bay 
and Russell Fiord, the Hubbard, Dalton and Nunatak; and 12 in 
Prince William Sound, including the Columbia in Columbia Bay, 
the Harvard, Yale, Smith, Bryn Mawr, Vassar and Wellesley in 
Port Wells, and the Harriman, Surprise, Serpentine, Cataract and 
Washington in Harriman Fiord. 

Of the latter class, there are many hundreds, ranging in size 
from the Great Malaspina, a lake of ice 60 miles by 30, and fed 
by scores of ice streams from the St. Elias Alps, down to little 
streams flowing down the mountain gorges two or three miles only 
in length. 

Among the many interesting questions propounded by the 
glaciers was that of their present movement, whether it be advance 
or recession. That in past times they have greatly receded, is 
shown by their abandoned channels, the fiords which make up the 
entire Alaskan coast and by the fiord-shaped valleys which charac- 
terize the inshore topography. 

Examination of the neighborhood of existing glaciers shows 
that on the whole, they are, with few exceptions, still receding. 
This recession is probably not regular or continuous, since every 
winter shows an advance and every summer a recession, and since 
a year of heavy snowfall induces a temporary advance, while a hot 
or dry year produces an abnormally large recession; still all signs 
indicate, in the case of every glacier examined, with one exception, 
(the Crillon), that on the whole they are still retreating. The 
stretch of bare, naked land, both of valley and mountain slope, 
not yet covered with vegetation, extending outward from the 
glacier front, is in itself sufficient evidence of this retreat. In the 
case of Muir Glacier, which is the best known, the amount of re- 
cession has been directly measured, since the front of the glacier 
has been mapped at different times by Muir, Reid and Wright. 
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Here we find a recession of two miles in the past 20 years, and a 
reduction in the level of its surface of 300 feet in the same time. 

The glaciers of Alaska take various forms. The simple form of 
a stream of ice flowing down a mountain gorge, with tributaries 
from neighboring gorges, is common. But the greater glaciers 
usually take the form of a lake of ice occupying a broad valley or 
a plateau, fed by streams of ice from the surrounding mountains, 
and drained by outlets in one, two or more directions. Of this 
type, the Muir isa fine example. It occupies a broad valley having 
a gentle slope to the south, east and west; is fed by streams from the 
mountains on the north, east and west, and has three outlets, by the 
Davidson Glacier to Lynn Canal, by a glacier to the west arm of 
Glacier Bay, while its largest outlet is by what is popularly known 
as Muir Glacier, southward, to Muir Inlet, a branch of Glacier Bay. 

Of this type, too, are the great ice fields on either side of the 
Fairweather range, that on the northeast being drained into Glacier 
Bay by several outlets, and those on the southwest side discharg- 
ing directly into the Pacific. On the shores of Prince William 
Sound are many examples of this type, great fields of ice in the 
interior, discharging at the coast by comparatively narrow outlets. 

A third type is that illustrated by the great Malaspina Glacier, 
the king of all the Alaskan glaciers, a lake of ice, lying on a gentle 
slope open to the sea. The Malaspina is fed by many streams of 
ice from the St. Elias Alps, spreading out into this great lake, 
which wastes away mainly by melting, since only a small part of its 
front of 60 miles reaches the sea and discharges bergs. In places 
the surface of this great ice lake is covered with soil and supports 
a rank growth of vegetation. Here are flowers in profusion, and 
forests of spruce growing above the ice. 

Russell Fiord is an extension of Yakutat Bay, which turns south- 
ward, abruptly back on itself and runs in that course some 25 miles, 
nearly to the sea. Indeed, it is separated from the sea only by a 
strip of low glacial deposit, some ten miles in width. In the high 
country to the east are great lakes of ice, with outlets to the fiord, 
and the head of Yakutat Bay. The greatest of these is the Hub- 
bard Glacier, whose ice-front, at the head of the bay, is 5.2 miles in 
length, and keeps the bay filled with floating ice. When visited by 
Malaspina a century ago the upper end of Yakutat Bay was found 
to be closed by a glacier (Hubbard Glacier), which extended across 
it from side to side. Malaspina had entered Yakutat Bay in the 
hope and expectation of finding here the long-sought Northwest 
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Passage, and, in his disappointment, he named the upper part of 
this bay, Disenchantment. 

At that time, Russell Fiord was a lake with its level about 200 
feet above the sea. Its outlet was southward to the Pacific or 
westward to the foot of Yakutat Bay. Still earlier it was the path 
of a superb glacier, a portion of the Hubbard and others, which 
carved the present magnificent fiord. 

When visited by Russell in 1892, the front of the Hubbard Glacier 
had retreated very nearly to its present position, opening up the 
fiord above which he explored and to it applied the name Disen- 
chantment Bay, thus extending the application of the name toa 
feature to which Malaspina did not apply it. It seems best to restore 
the name to the head of Yakutat Bay, as given by Malaspina, and, 
to the fiord above no name is more appropriate than that of Russell, 
who discovered and explored it. 

Prince William Sound was found to be a very fertile field for ex- 
ploration, as even the coast line has been very imperfectly mapped. 
Here were found and mapped no fewer than twelve discharging 
glaciers, besides a much larger number which do not reach the sea. 
Here were found fiords, extending many miles inland, whose exist- 
ence was unknown even to people living in the neighborhood. 

At the head of a bay on the north coast of the sound was found 
a magnificent glacier, heading a beautiful bay into which it dis- 
charges bergs. Both bay and glacier were named Columbia. On 
the northwest coast of the sound is Port Wells, represented on the 
charts as a shallow bay. In fact it penetrates the land northward 
to a distance of 40 miles. Near its head it divides and at the head 
of each branch is a great glacier. The eastern one has been named 
Yale and the western Harvard. Along the west shore of the fiord is 
aseries of short, steep glaciers, flowing down over the precipitous 
walls of the fiord, in cataracts of ice. Formerly, when the Har- 
vard Glacier extended ten miles farther down the fiord, these were 
among its tributaries. They have been named as follows, in order 
downward, ‘‘ Smith,” ‘‘ Bryn Mawr,” ‘‘ Vassar,” ‘* Wellesley.” 

At a point about 20 miles above the mouth of Port Wells, it is 
joined by a large western branch, As one steams up this branch 
it is apparently closed at a point about five miles above its mouth 
by the front of a large glacier, entering it from the north. As a 
matter of fact, the glacier does nearly close the fiord, stretching 
into it 1% miles and leaving a strait only half a mile wide between 
the point of ice and that of the land opposite. Doubtless but a 
few score of years have elapsed since the channel was closed by the 
glacier. 
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So far as we know, we were the first to pass through this strait, 
‘* The first that ever burst 
Into that silent sea,” 
for, passing through the strait, we saw before us a magnificent fiord, 
15 miles in length, trending a little west of south, and fairly lined 
with beautiful glaciers. It was in the arctic twilight that we passed 
the portals of this scene, and creeping cautiously through this 
utterly unknown water, it was nearly midnight when we turned in 
front of the ice-wall of the terminal glacier at the head of the fiord. 

I spent the next few days ashore in camp, engaged in mapping 
this fiord, while the ship returned to Orca for some trifling repairs. 
The fiord and its terminal glacier have been named ‘‘ Harriman” 
after our expedition. The next large glacier below the head, on the 
west side, has been christened ‘‘ Surprise,” and the next ‘‘ Serpen- 
tine,” while the large one which nearly closed the entrance, has 
received the name ‘* Washington.” 

The coast of Alaska is covered with forests, from Portland Canal 
nearly to the island of Kadiak, except in the neighborhood of re- 
treating glaciers, where the land has not been released from its icy 
burden sufficiently long to cover itself with trees. The timber line 
runs low, ranging from about 3,000 feet in the southeast nearly to 
the sea-level in Prince William Sound. The Alaskan peninsula and 
the Aleutian Islands are treeless and are covered with grasses, 
willows and alder, as are the islands of Bering Sea, the Alaskan 
coast near Port Clarence and the Siberian coast opposite. In these 
northern climes all land at all level is tundra, constantly frozen 
below the surface, marshy and covered with reindeer moss, with 
tussocks of grass. 

In the timbered region the trees are mainly Sitka spruce, with 
some cedar in the east and westward and upward, changing into 
hemlock. The latter is the prevalent tree at the timber limit. 

The forests are by no means as valuable as in west Washington 
either in species or in size or density of trees. Their average diam- 
eter is certainly not more than two feet, and specimens double that 
diameter are not common. Most of the lumber used in Wrangell, 
Sitka, Juneau and Skagway, is brought from Puget Sound, not that 
Alaskan timber is valueless, but at present prices the Sound timber 
is more desirable. 


g 
d 
n 
d 
id 
d 
is 
1S 
r- 
re 
er 
iS 
ch 
th 
a 
ng 
en 
a 
he 


NOTES ON OCEANOGRAPHY. 
BY 
WILLIAM LIBBEY. 


ANTARCTIC NAME List.—In the Deutsche Rundschau fir Geo- 
graphie und Statistik, Vol. XXI, No. 7, p. 309, there is an excellent 
list of the geographical names of the South Polar regions, giving 
their derivation or origin. This list is of great interest at the 
present time, on account of the attention which is being paid to 
this part of our globe. The only suggestion which might be made 
is that the names should have been arranged alphabetically instead 
of under the separate geographical groups to which they belong. 


Couor or Sea WaTeER.—In the Proceedings of the Royal Society of 
Engineers, Mr. John Aitken has given a theory of the color of sea 
water, based upon the principle that sea water is a blue liquid. Ac- 
cording to his theory, the green tint observed in water near land 
is to be explained by the presence of fine yellow particles in sus- 
pension. 

Mr. R. Threlfall attacks this view in Mature, March 16, 1899, 
showing as the results of a series of experiments, made on board 
ship every day in a voyage from Sydney to Marseilles, using the 
apparatus described by Mr. Aitken, that the effect produced by the 
scattering of light by small particles has apparently little to do 
with the change of color. He suggests that the sea may dissolve a 
sufficiency of yellow coloring matter from living or dead sea weed 
to account for the greenish tint. 

Mr. Aitken replies in Mature, March 30, 1899, that while it is 
pointed out that yellow particles will make the change in color, 
they are not stated to be the exclusive cause of the change. He 
goes on to show that the examples he gave lead to the conclusion 
that the addition of yellowish water from lakes and rivers, even if 
clear of sediment, will produce a change in color in the sea water. 


Drirt BOTTLES AND SURFACE CURRENTS.—The elaborate paper 
of Dr. Schott upon the subject of ‘‘ Flaschenposten,” based upon 
the material in the possession of the Deutsche Seewarte, has been 
critically discussed in ature of April 6, 1899, with respect to the 
limited nature of the information to be obtained in this way and 
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the great risk of misinterpreting the results. A specimen of the 
charts is also reproduced. 

While the justness of the conclusions of Dr. Schott is not ques- 
tioned, as far as they go, they are open to criticism. 

In an open sea—. ¢., clear of land influences—surface currents 
follow the direction of the wind, and the float takes the course 
common to both. 

Near the land, three factors control the direction of the current: 
the form of the coast line; the prevailing wind; the differences of 
level, caused by on and off shore winds, variations in density, etc. 
The conclusion is reached that the relation of the movement of the 
float to that of the wind and the surface water is really a function 
of the strength of the wind, the sea disturbance, and of the density 
of the water. For, while a float may make headway against the 
wind, any cyclonic disturbance may remove the float bodily to 
another member of the oceanic circulation; and the record would 
show these two currents as a continuous stream. 


The reviewer regards all deductions as to the speed of a current 
from such records as practically worthless. He uses as an example 
the puzzling course of drift currents, adducing the illustration of 
the track of the Fram as a generalized instance. Such being the 


case, the wind is suspected of having a considerable share in the 
high velocities obtained from such observations. 

We do not know enough of the currents, or of the modifications 
to which they may be subjected, to theorize very extensively on 
such a basis of facts. Great caution is necessary, and the uncer- 
tainty becomes greater in channels and enclosed seas. 

Such observations, it seems, will only yield valuable results 
when taken in connection with systematic observations by more 
precise methods, such as those obtained in the study of the distri- 
bution of temperature and salinity. 


Periopic Tipes.—Mr. W. Bell Dawson in a letter to ature 
(Apr. 20, 1899) complains that Prof. Duff of Perdue University has 
done him scant justice in the description of the secondary tidal 
undulations upon the eastern coast of Canada. He then proceeds 
to describe the character and extent of the works of the Tidal Sur- 
vey, which must be recognized as excellent. 

Prof. Duff in the same number disclaims any harmful intentions 
in the most ingenious manner, and sums up his statement of the 
explanation of these phenomena: 

1. The oscillations are regular where the basin is fairly regular. 
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2. They are irregular in markedly irregular basins. 

3. The period is determined by the dimensions of these basins, 
and can be calculated from these dimensiojs. 

4. The cause of the initial disturbance is probably atmospheric. 


Tue TIDES AND KINDRED PHENOMENA IN THE SOLAR SYSTEM, 
BY Pror. G. H. Darwin.-—An appreciative review and summary of 
the contents of this most excellent book appears in the Geograpi- 
ical Journal, Vol. XIII, p. 630. 

The book is the substance of a course of lectures on the Tides 
delivered at the Lowell Institute in Boston in 1897. 

It is to be hoped that this volume will find its way into the hands 
of more of our teachers of geography, to whom this ‘‘ long-suffer- 
ing”’ subject has been more or less of a bugbear. It summarizes 
the profound work of Lord Kelvin and the author in clear and 
popular language. No subdivision of the modern text book on 
geography is so hopelessly behind the times as that upon the 
tides, and no more seasonable or luminous exposition of the sub- 
ject is to be found elsewhere. 


THE VaLpiviA VoyaGe.—In the Geographical Journal (Vol. XIII, 
p. 640) is an extended account of the German Deep Sea Expedition 


on the Va/divia, as obtained in the official report published in the 
Deutsche Reichs-Anzeiger of March 25th, 1899. This abstract gives 
in very concise form the narrative of the voyage and the principal 
scientific results, 

The greatest depth obtained was 3,134 fathoms, and the temper- 
ature at this point was 31°.4 F. (Lat. 58° 5’S. and Long. 35 °54’ E.). 

The Sigsbee sounding apparatus was used most successfully in 
all the work, 

Aside from the determination of the depths, observations were 
made upon the temperature and chemical conditions of the water. 
The zone of rapid change in temperature of the water occurs at 
from 100 to 150 fathoms, showing that the surface heating effect of 
the tropics isa comparatively superficialone. The biological inves- 
tigations seem to show that while the number of forms in the Ant- 
arctic falls short of that in the warmer regions, there is a great 
amount of life in these southern waters. 

Interesting results were obtained with the closing net at inter- 
mediate depths. From the surface to 1,000 fathoms there is a con- 
siderable amount of life, which rapidly decreases from this point to 
the bottom, but even at the bottom living forms were found, This 
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goes to prove that no parts of the ocean depths are devoid of life. 
Some forms, however, prefer the superficial while others are found 
in the deeper layers. 

The plankton of the Antarctic was characterized by an abundance 
of diatoms, and a corresponding predominance of diatom ooze at 
the bottom. 

The maximum of plankton vegetation occurs at 40 fathoms, but 
living forms were found at from 150 to 200 fathoms, 

The northern limit of the diatom region in the Atlantic and 
Indian oceans is found at about 4o° S., and corresponds with a 
sudden falloftemperature. ‘orms characteristic of warmer regions 
were found as far south as 50°, but they disappear beyond this 
point. 
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PHYSIOGRAPHIC NOTES. 
BY 
RALPH S. TARR. 


THE YELLOWSTONE VALLEY.—AIl who pass through the Yellow- 
stone National Park, if they think at all upon the question, must 
find themselves puzzled at the difference in appearance of the Yel- 
lowstone Valley in its course from the lake to the cafion below the 
falls. Ina recent article Mr. J. P. Goode (Journal of Geology, VII, 
1899, pp. 261-271) has offered an explanation of the features 
exhibited. 

After calling attention to the evidence of former higher elevation 
in Yellowstone Lake, which had previously been described and 
which every observer readily sees in the extensive flats, beaches, 
etc., along the shores, he shows the coincidence in the height of 
these with a former outlet to the southwest of the Yellowstone 
Lake. The continuation of these shore lines at the present land 
level would extend the lake up to Inspiration Point. It is notice- 
able that below Inspiration Point there is a broad cafion, while 
above this the cafion is distinctly narrower, the latter being evi- 
dently newer than the former. Goode explains this by placing a 
small stream in the older portion, and assuming that it has eaten 
its way through the soft decomposed rhyolite until it has tapped 
Yellowstone Lake and led the water out to the northward, furnishing 
an instance of river piracy. It does not seem that he has clearly 
demonstrated in his paper that this piracy has occurred, for, admit- 
ting all’the facts brought forward, there are certainly other possible 
ways in which the stream diversion, which he seems to have proved, 
may be accounted for, as, for instance, tilting of the land, or glacial 
dams, or lava flows. 

In the same article Goode explains the existence of the two falls 
of the Yellowstone as due to the discharge of the water over nearly 
vertical belts of durable, undecomposed rhyolite in the midst of the 
decayed rock. The water has been held back by these barriers, 
cutting them down vertically, so that the lower fall is much lower 
than it was at the beginning. As the lower fall has diminished in 
height, the upper fall has become relatively higher. To the visitor 
to the Yellowstone Park who has geological interests, this paper 
will be found to be of considerable interest, especially taken in 
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connection with the U. S. Geological Survey Yellowstone folio, and 
Hague’s recent paper on the Yellowstone, abstracted in the last 
number of this BULLETIN. 


PHYSIOGRAPHY OF ICELAND,—Few parts of the world present a 
greater combination of interesting physiographic phenomena than 
Iceland, and while much has been written about this island, since 
the greater part of the work has been done by Danes, the publica- 
tions have been in a language inaccessible to most Americans. For 
many years Thoroddsen has been working diligently upon the 
geology of Iceland, publishing every now and then, but mostly in 
rather inaccessible sources, It is interesting, therefore, to be able 
to call attention to a summary paper of this author which has been 
written especially for the Geographical Journal (Vol. XIII, March, 
1899, pp. 251-274, and May, 1899, pp. 480-513). : 

Since this paper is itself a summary, it is difficult to summarize 
it further, but, in order to show the nature of the matter contained 
in it, a few points are selected from the many that are interesting. 
The author calls attention to the fact that the volcanic eruptions 
are mainly through fissures. For instance, one twenty miles in 
length, and from 400 to 600 feet deep, emitted lava from three 
places, flooding 268 square miles. These outbursts of lava have 
built cones in places, but one of the most important results has 
been the building of immense lava fields or plateaux, the largest on 
the island being the plateau of Odadahraun. Thisisa great, black, 
barren desert, reaching an elevation of from 1,500 to 3,000 feet. 
The area of this plateau is about 1,700 square miles, and it is 
estimated that there are 50 cubic miles of lava there, which has been 
poured out through more than 20 volcanic centres. Single lava 
flows have reached from 70 to go miles from the place of emission. 

The volcanic activity of Iceland has been tremendous, and we 
have a record of it for many centuries. Not only have there been 
immense masses of molten rock sent out from the earth, but immense 
destruction of life through both direct and indirect means. For 
instance, some of the volcanoes have broken forth on glacier- 
capped summits, forming tremendous floods of water laden with 
boulders and broken ice, which have been fearfully destructive. 
The ash from some of the eruptions has transformed large areas to 
deserts, and has succeeded in killing off many of the domestic 
animals by clinging to the grass and producing a disease caused by 
the cutting of the lining of the stomach. This destruction of 
domestic animals has reacted upon the inhabitants and caused im- 
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mense famines. Few civilized people in the world have struggled 
against such adverse conditions. / 

Next to the volcanoes the most interesting physiographic fea- 
tures of Iceland are the glaciers. There is evidence that through- 
out the glacial period Iceland was a separate centre of glaciation, 
and that the glaciers radiated out from this centre in all directions. 
Even at present there are 5,500 square miles of glaciers on the 
island, a greater development of glaciers than in any other district 
in the world outside of the polar zones. 

One of the interesting features of the glaciers is the filling of 
the fjords by the mud-laden streams from the mountains. -Where- 
ever these streams enter there is distinct evidence of recent filling, 
and some of it has occurred in historic times. These same streams 
are engaged in building over wash plains, and Dr. Thoroddsen’s 
description of them is one of the clearest and best published from 
observation. The mud-laden water spreads out in anastomosing 
channels which frequently change their course as the beds of the 
streams are built up by the steam deposit of gravel and sand. 
While these plains are occupied by vast floods in summer, in which 
there is a constant struggle between the river and its load, with 
the result of building up frequent dams which cause changes in 
course while one is watching the stream, with the oncoming of 
winter the supply of water diminishes, so that the streams shrink, 
and finally in winter almost entirely disappear. 

In harmony with other northern lands there is evidence here of 
recent depression in the form of beaches and marine fossils at an 
elevation even up to 250 feet. Below this high level beach is 
another midway between it and the present sea-level, where the 
beaches and other shore lines are even better developed. From 
this summary report of Thoroddsen’s one obtains a rather clear 
idea of the conditions in Iceland; but one has the feeling that there 
is much which he could tell if he had the time, and it is with 
interest that one reads at the close his partial promise to present 
for English readers, at some future time, a full account of the 
exploration which has been carried on for the past 18 years. 
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MAP NOTICES. 
BY 
HENRY GANNETT. 


The Geological Survey has recently issued eleven additional 
sheets of the Atlas of the United States, most of them representing 
areas in the western States and Territories. 

The only sheets in the eastern part of the country are in Mary- 
land. The first of these is that known as Patuxent, which is in 
effect a republication on a reduced scale, 1: 125,000, with contours 
at intervals of 20 feet, of an area of about 1,000 square miles, lying 
immediately east of the city of Washington, in central Maryland. 

The other is known as Grantsville, and is situated in the western 
part of Maryland, and is on a scale of 1: 62,500, with a contour in- 
terval of 20 feet. It represents a portion of the Allegheny Plateau, 
which is here somewhat dissected, and exhibits considerable struct- 
ure, the streams and ridges showing parallelism with the valleys 
and ridges of the Appalachian valley. 

In North and South Dakota there is one sheet, Ellendale, on a 
scale of 1: 125,000, with contours of 20 feet. This sheet represents 
a portion of the western part of James River valley, and upon its 
western edge the slopes of the Coteau du Missouri. The entire 
area of this quadrangle is built up of recent glacial deposits, upon 
which a drainage system is in process of formation. The streams 
are few in number, and have cut but slightly into the surface. The 
Coteau is a long, narrow tongue of glacial deposits, lying west of 
James River valley, and limited on the west sharply by Missouri 
River, It rises rather abruptly on the east from the James River 
valley to an altitude of 400 or 500 feet above it, its extreme height 
above the sea upon this sheet slightly exceeding 2,100 feet. Its 
surface is extremely irregular, consisting of small, rounded hills, 
alternating with sink-holes, some of which are still filled with water 
forming lakes without outlet. 

In Nebraska there are three sheets, viz.: David City, Wahoo and 
Whistle Creek. Of these the first two are upon a scale of 1: 125,000, 
and represent adjoining portions of the valley of the Platte River, 
here quite as broad and level as elsewhere, and bordered upon the 
south by a line of steep bluffs, some 200 feet in height. Upon the 
David City sheet the Piatte is joined by Loup River. The former 
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stream was at the time of survey, August, entirely dry, while the 
Loup River, although a plains stream, carried considerable water. 
The river system of Nebraska presents many interesting and curious 
features, which will well repay the detailed study of the physio- 
grapher. 

Whistle Creek sheet is in the western part of the State, and 
represents a portion of the broken, undulating surface of the high 
plains. 

In eastern Wyoming is one sheet, Goshen Hole, representing, 
like the last, broken country of the high plains. The scale is 
I: 125,000, and the contour interval is 20 feet. 

In Indian Territory are two sheets, Coalgate and Atoka, both 
upon the scale of 1:125,000, with a contour interval of 50 feet. The 
former represents a rolling, undulating country, lying mainly south 
of Canadian River, in the Choctaw Nation; the latter lies imme- 
diately south and represents a very similar country. The curiously 
winding, crooked ridges of the Ozark Hills barely extend into the 
eastern edges of these sheets. 

In southwestern Oregon is one sheet, Port Orford, upon a scale 
of 1:125,000, with a contour interval of roo feet. This represents 
the Pacific Coast and a portion of the Coast ranges, which here are 
broken and irregular in the highest degree. 

Among these sheets is the first one from Alaska, known as the 
Forty Mile sheet. This is upon a scale of 1: 250,000, or about 
four miles to an inch, with a contour interval of 200 feet. It in- 
cludes a:square degree, with an area of about 2,000 square miles. 
The expression ‘‘ square degree ” is rather a misnomer in this case, 
as the height of the sheet is twice as great as its breadth. The 
area included lies between latitudes 64° and 65°, and longitudes 
141° and 142°, the eastern limit being the eastern ‘boundary of the 
Territory. The country ranges in altitude from 600 feet upon the 
Yukon, to 6,000 feet, the summit of Glacier Mountain. The sur- 
face is plainly that of an undulating, dissected plateau, the surface 
of which ranges in elevation from 2,000 to approximately 4,000 
feet. This sheet is published in connection with Document No. 25, 
Fifty-fifth Congress, Third Session. 

With this document are published several other maps of explo- 
ration in Alaska, which deserve mention. There are altogether 
ten of them; eight, including the Atlas sheet just mentioned, being 
the product of exploring parties of the U. S. Geological Survey, 
the other two being made by Army parties, under the direction of 
Capt. W. R. Abercrombie. Those executed by the U. S. Geolog- 
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ical Survey are upon a uniform scale of 1:625,000, or about ten 
miles to an inch, relief being expressed by sketch contours. 

No. 2 (No. 1 being a general map of Alaska) represents the 
head of Cook Inlet and the lower course of Sushitna River; No. 3 
the headquarters of Skwentna and Kuskokwim rivers; No. 4 part of 
Bristol Bay and middle Kuskokwim River; No. 5 lower Kuskokwim 
River; No. 6 represents the region between Knik’Arm and Tanana 
River, and No. g portions of Tanana and White rivers; No. 7 rep- 
resents the lower Copper River and the trail thence to Port Valdes; 
and No. 8 the eastern portion of Prince William Sound. The last 
two are upon a scale of 1: 37€,000, and relief is expressed by sketch 
contours. 

The Coast Survey has recently issued a large map of Alaska in 
four sheets, upon a scale of 1: 200,000, a scale sufficient to allow 
the introduction of many additional details. 

The same organization has issued a chart of Glacier Bay and the 
Muir Glacier, embodying the work of Prof. Harry Fielding Reid, 
with many additions from the work of his own assistants. This is 
a valuable and interesting map for the thousands of tourists who 


visit this, the most accessible and interesting glacier region of the 
country. 


Report of the Boundary Commission upon the survey and re-marking of 
the boundary between the United States and Mexico, west of the Rio 
Grande. Fifty-fifth Congress, Second Session, Document 247, Parts 
L and II, in one volume. Washington: Government Printing 
Office, 1898. Quarto, pp. 240, illustrations 42. 


The report is accompanied by an album of 258 plates, made from 
photographs, illustrating the surroundings of the boundary posts. 
It is also accompanied by a large folio atlas of 24 plates, most of 
which are maps, showing the topography of a strip five miles in 
breadth along the boundary line. The scale of these maps is 
1: 60,000, and the relief upon them is expressed by contours 20 
metres apart. Succeeding plates show the profile of the line. 

The boundary between the United States and Mexico was first 
run and marked between 1849 and 1856, but although run with 
considerable accuracy, the monuments, owing in great part to the 
difficulty of transportation, were few in number and not of a high 
degree of permanence. The result is that great uncertainty has 
developed in regard to the location of the boundary, an uncertainty 
which has caused much trouble to settlers in itsneighborhood. On 
account of this an International Boundary Commission was estab- 
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lished by the two republics in 1882, and in the succeeding year a 
reconnaissance was made, by its authority, of the boundary for the 
purpose of developing its deficiencies. No steps were, however, 
taken at that time for resurveying it, and the Commission expired 
by limitation in 1889. In 1891 it was revived, the following being 
the United States members: 

Lieut. Col. J..W. Barlow, Corps of Engineers, U. S. A. 

Asst. A. T. Mosman, U. S. Coast and Geodetic Survey. 

First Lieut. D. D. Gaillard, Corps of Engineers, U.S. A. 

Under this Commission the line has been re-run and permanently 
marked. For its establishment the latitude was observed at 27 
points, and the longitude of 5 points was determined, viz.: San 
Diego, Cala.; Yuma, Ariz.; Nogales, Ariz.; Boundary Corner 40, 
Ariz., and El Paso, Tex. The old line was accepted so far as it 
could be identified by monuments, and between them the line was 
re-run and monumented. These monuments are hollow iron posts 
filled with concrete. 


Almost the entire course of the line is through an arid region, 
where water is extremely scarce, and a large part of the expense 
involved in establishing the line was for the transportation of water 
for the supply of the parties. There is probably no more desert 
part of the country than that section traversed by this international 


boundary. H. G. 
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NOTES ON CLIMATOLOGY. 
BY 
ROBERT De C. WARD. 


ACCLIMATIZATION OF THE WHITE MAN IN THE TROPICS.— 
In a recent number of this BULLETIN reference was made in these 
Votes to the question of the acclimatization of the white race in the 
tropics, and it was stated to be the opinion of the great majority of 
those who have studied this matter most carefully that complete 
acclimatization is impossible. Since the publication of that note 
there have been some further contributions to the discussion, which 
deserve mention here because of the authorities from which they 
come. The /ndian Medical Record, in a recent article, holds to the 
belief that the acclimatization of the white race in the tropics is im- 
possible. It maintains that the lowered death-rate often noted in 
hot countries is not an evidence to the contrary, because this low- 
ered rate is the result of the most elaborate precautions taken to 
preserve health and to ward off the effects of the climate. The 
Medical Record claims that a reduced death-rate directly due to the 
careful avoidance of every possible exposure is an evidence that such 
exposure cannot be endured. 

At the request of the compiler of these Votes, the editor of the 
Lancet, the leading medical journal in the world, has very kindly 
written an editorial setting forth the present state of feeling among 
British medical men on this question of acclimatization. In the issue 
of the Lancet for May 27 last it is stated (p. 1440): 

‘* That residence in hot climates under the circumstances of ordinary life has an 
adverse effect upon Europeans cannot, we think, be doubted. Some constitutions 
seem to be altogether unfitted for these climates, and@-such individuals lose their 
health and physical energy from the moment of their arrival. A still larger number 
do so sooner or later under a more protracted residence, even if they escape being 
attacked by one or other of the endemic or epidemic diseases incidental to such 
climates.” 

Further, in the Zazcet for June 3, the following guarded state- 
ment is made, which tallies with the opinion of the majority of 
writers upon this question, already referred to: 


‘* We cannot doubt that a large majority of persons of sound and healthy constitu- 
tion, living amidst sanitary surroundings and not eating, drinking and clothing them- 
selves in a way directly opposed to the requirements of the climate, as many do, might 
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enjoy a far larger amount of health in most climates than has fallen to their lot up to 
the present time.” 


Regarding the deterioration of the white race as the result of 
long residence in a tropical climate, the United Service Gazette 
(London) says in a recent issue: 


‘It is an undoubted fact that the Australasian of two generations is ever on the 
verge of decadence if new blood is not forthcoming from the mother country. The 
Anglo-Indian, too, born in that great dependency, though of pure British blood, is 
very inferior in that energy and virility which mark the Anglo-Saxon race as we know 
itat home. In South Africa, where at least a better climate is attainable, a stationary 
population, unfed from home, will certainly degenerate. . . . The British race is 
waning, while local and colonial races are gradually clogging the once busy cogs of 
British commerce. The very mines of Australia are evidence of the lethargic nature 
of the foreign-born colonial. The problem is one which is capable of but one solu- 
tion. The nation or the colony must recognize the danger, and must find means to 
attract the inrush of young Britons and their brides before the sleep of exhaustion falls 
upon any part of Britain beyond the seas.”’ 


The same note which is struck in the preceding quotation sounds 
again, with a more hopeful strain, in an article in the Quarterly 
Review for last July. Writing on the subject of climate and coloni- 
zation, a contributor to that magazine speaks as follows: 

‘* Europeans who settle in tropical countries must not expect to remain unchanged 
from generation to generation. Even where there is no intercrossing, although the 
main features may persist for a long while, the new surroundings gradually give their 
ownimpress. Inall countries where Europeans have settled, we find they have altered 
in temperament, ideas and bodily features. . . . We have no reason to dread this 
evolution ; it is the outcome of adaptation. . . . When we. . . consider that man, 
modifying the environment and substituting his selection for that of nature, has been 
able to produce and to develop endless varieties of domestic animals which would never 
have come into existence under natural conditions, and would soon deteriorate or 
perish when out of their artificial surroundings, we may certainly believe that he can, 
by taking thought, escape many of those detrimental influences which irresistibly 
modify all other organic beings.” 


PERUVIAN METEOROLOGY.—The attention of astronomers has of 
late often been turneé towards Peru, where the wonderful results 
obtained at the southern station of the Harvard College Observa- 
tory, at Arequipa, have laid renewed emphasis upon the importance 
of favorable meteorological conditions in astronomical work. The 
interest thus naturally aroused in the extraordinary climate of 
southern Peru, where the Arequipa Observatory is situated, has led 
astronomers, as well as meteorologists, to await with some impa- 
tience the publication of the volume on Peruvian meteorology which 
the Harvard College Observatory promised some time ago. It is 
perfectly safe to say that no publication in recent years has been 
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awaited with greater interest among meteorologists the world over 
than this one. The volume, which bears the title Peruvian Meteo- 
rology, 1888-1890 (Annals Astronom, Obs. Harv. Coll., Vol. XXXIX, 
Part I), includes the preliminary observations made at Mollendo, 
Arequipa, Vincocaya, Puno and Chosica, in Peru, and a few made 
at Pampa Central, in Chili. Of these stations Mollendo is on the 
sea Coast (alt. 80 ft.) ; Arequipa is at a distance of 80 miles ina direct 
line from the Pacific (alt. 7,550 ft.); Vincocaya is at an altitude of 
14,360 ft. above sea-level, on a desert plateau near the crest of 
the Western Cordillera; and Puno (12,540 ft.) is on the western 
shore of Lake Titicaca. Pampa Central is near the central western 
part of the Desert of Atacama. The published observations com- 
prise 29 tables, and furnish by all means the most complete set of 
meteorological records yet published for Peru. The observations 
made during 1888-1890 were preliminary. They were carried out 
under great difficulties, and inevitably contain inaccuracies. Since 
then the system of meteorological work carried on by the Harvard 
College Observatory in Peru has been considerably extended and 
much improved. Among the stations now in operation is one on 
the Misti, 19,200 ft. above sea-level, the highest meteorological 
station in the world, and one at Cuzco, the ancient capital of the 
Incas. Peruvian Meteorology is a very notable contribution to our 
knowledge of the climatic conditions of South America, and the suc- 
ceeding volumes will be awaited with no less interest than this 
preliminary publication. 


CLIMATE AND TRANSPORTATION BY SEA.—Russia has long felt 
the great handicap put upon her trade with the outside world by the 
freezing of her ports during the rigorous winters of the northern 
latitudes in which her lot is cast. The effort to overcome this 
handicap, due to climatic conditions, has led to the building of 
huge ice-breakers, which have proved very successful in keeping 
open certain of the important Russian and Siberian harbors during 
the winter. Another step which Russia has recently taken also fur- 
nishes a striking example of the way in which climatic conditions, 
directly or indirectly, control travel and transportation, and thus 
notably affect the development of countries and of peoples. Russia 
has not been satisfied with the work of the ice-breakers alone; she 
has also desired a northern port which shall be free from ice because 
nature has made it so. This wish for an ice-free port has lately 
been gratified. Within a few weeks Catherine Harbor, a new port, 
has been opened on the Lapland coast. It is at the extreme north 
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of the Russian possessions, and is kept open during the winter by 
the warm waters of the Gulf Stream Drift, while more southern ports 
are closed by ice. The famous Ermak and other ice-breakers are to 
ply between Catherine Harbor and the mouths of the Obi and Yen- 
esci, thus keeping the sea route open. The new port will probably 


prove of great importance as a depot for the hide trade with Siberia, 


and will lead to the development of a large timber area in its 


vicinity. 
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EUROPE. 


EUROPEAN FREE Ports.—Danzig, Germany’s largest port on 
the Baltic, became a free port in June last. The free harbor is in 
easy communication with the sea and the river Vistula, and is 1,830 
feet long and 330 feet broad. The free area, land and water, is 
about 41 acres, but may be enlarged. Hamburg, Bremen, Danzig 
and Copenhagen are the chief free ports of Europe and, in part, 
serve the same purpose that our bonded warehouses do. Goods 
sent to the free ports of Germany or Denmark do not come under 
the supervision of the customs laws. They may be kept there in- 
definitely and then removed to foreign lands. But they cannot be 
taken outside the free ports for consumption in the country to 
which the free ports belong without paying duty. In Hamburg 
2,500 acres of land and water form the free port. Cuxhaven, at 
the mouth of the Elbe, is also a free port, but the remainder of the 
State of Hamburg is included within the customs union. Hamburg’s 
free port has wonderfully stimulated the importance of the city as 
a distributing centre and a great international exchange. Goods are 
brought from all parts of the world and transhipped with little delay 
to other vessels that take them to their destination. Up to 1896 
the new wharves, warehouses, bridges and other improvements in the 
free port had cost nearly $40,000,000, and the free port is one of the 
factors that have made Hamburg the third largest shipping centre 
of the world. The free port of Bremen consists of a number of 
harbors along the Weser River, with sheds and warehouses, the 
whole separated from other areas by iron fences. The free port of 
Copenhagen was opened in November, 1894. It has a land area of 
go and a water area of 60 acres, the land being enclosed by two high 
fences, with two main entrances from the city. The port was 
established in the hope to make Copenhagen a distributing centre 
for Scandinavian,and Baltic ports. 


THE TURKS AND THE PEOPLE THEY CONQUERED.—Herr R. von 
Mach, in an article ‘‘ Beitrige zur Ethnographie der Balkanhalb- 
insel” (Petermanns Mitteilungen, 1899, No. 5), says the Turks never 
assimilated the people whom they conquered when they invaded 
southeastern Europe. Few of the millions of Slavs and Greeks 
whom they long ruled ever adopted Islam or learned the Turkish 

371 


372 Geographical Record. 


language. Few of the Albanians, most of whom are followers of 
the Prophet, have ever spoken any language but their own, and 
most of them can understand neither the Turkish of the officials nor 
the Arabic of the Mollahschanting the Koran. There is nothing in 
common between the non-Turkish Mohammedans and the pure 
Osmanlis in European Turkey, except their religion; and no safe 
bridge of any sort unites the Christians and their Oriental rulers. 
The Turks looked upon the conquered peoples only as useful to till 
the land and to serve in menial positions. They did not try to 
identify the natives with the new régime by taking the tutelage of 
the young into their own hands, but from first to last the subject 
races were neglected except by the tax-gatherer. The Mohamme- 
dans of European Turkey comprise scarcely half of the population, 
and the common schools, supported by the Greeks, Rumanians, 
Bulgarians and Servians, all Christians, in the entire European 
territory still directly subject to the Sublime Porte far outnumber 
the Mohammedan schools. 


FRANCE AND THE GREENWICH MERIDIAN.—In February, last 
year, the French Chamber of Deputies passed a bill declaring that 
the legal time in France and Algeria should be the Paris mean time, 
retarded by 9 minutes, 21 seconds. The present legal time is the 
mean time of Paris, and if the bill becomes law it means that 
France, the last of civilized nations to stand by its own national 
meridian, has abandoned Paris for Greenwich as the initial merid- 
ian of longitude. Le Mouvement Géographique (No. 38, 1899) inti- 
mates that the Senate is expected to vote on the bill at the coming 
session. The passage of the measure is greatly to be desired, as 
France’s time standard and prime meridian are not those of other 
lands, and her men of science who have to do with astronomy, 
navigation, meteorology, geodetic surveying and other matters into 
which the elements of time or position on the earth’s surface enter, 
do not speak the scientific language spoken by their co-workers in 
other countries. When the United States, in view of the confusion 
resulting from the various national prime meridians in use, con- 
voked at Washington the International Commission in 1884, at 
which twenty-two countries were represented, the delegates from 
France did not deny the advantages of a common prime meridian, 
but they insisted that it should pass through some point of small 
political importance, and suggested either the Azores or Bering 
Strait. This suggestion was not approved, because the prime 
meridian should pass through an observatory of the first class, 
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where observations of the highest degree of merit may be secured. 
The Commission adopted the meridian of Greenwich, but France 
has continued to use its own meridian. A growing number of 
French scientific men are demanding the adoption of the world’s 
standard meridian, but this demand is still opposed by the Astro- 
nomical and Geographical Societies of Paris. Whether the Senate 
passes the bill or not, there is no doubt that the acquiescence of 
France in the desire of the scientific world is only a question of 
time, 


Arctic Iron Ore Dockxs.—Sweden and Norway are about to 
construct a harbor at the terminus, on Ofoten Fjord, Norway, of 
the railroad from the Gellivara iron mines in Sweden. The pro- 
posed harbor will be 130 miles north of the Arctic Circle. The ore 
docks are expected to rival those of Lake Superior in convenience. 
The ore trains will run out upon the quays, the bottom of the cars 
will be opened, and the ore discharged into great pockets on the 
floor below. The floors of the ore-pockets will slope at such an 
angle that when the doors are opened the ore will be carried by 
gravitation into the holds of the vessels, which will be loaded at 
the rate of 1,000 tons an hour. Sweden is coming to the front as 
a very large source of the British iron supply, the mines of Bilbao, 
Spain, which have long kept the blast-furnaces of England busy, 
having become almost exhausted. The centre of Swedish iron 
mining is at Gellivara, not far from the Baltic and considerably 
north of the Arctic Circle. It has an apparently inexhaustible 
supply of ore, and a railroad has long taken it down to the Baltic 
for shipment, but, as this narrow arm of the sea freezes over in 
winter, there are only four or five months of navigation, and this is 
the reason that a railroad is now building from the mine to Ofoten 
Fjord, where the warm influence of the Gulf Stream Drift will keep 
the harbor open the year round. The Swedish ore is not very 
easily reduced on account of the phosphorus it contains, but other- 
wise it is classed as among the best iron ores. The expense of 
mining is very small, as the ore is shovelled by machinery, in open 
cuts, upon the cars, as is the case with much of our Lake Superior 
ore. It will cost about $2 a ton to deliver the ore at Ofoten. 


Tue FisHeries.—The average value of the product 
of agricultural lands per acre or square mile is often computed, but 
probably few have seen similar computations relating to the sea. 
Professor Hensens, writing in G/odus (Band LXXV, No. 21, 1889), 
has figured out an average of this sort for the North Sea, which is 


374 Geographical Record. 


one of the world’s great sources of value derived from fisheries. 
The value of the North Sea fish caught yearly by the countries 
bordering it is about $41,000,000. The North Sea, including the 
Skager-Rak, or gulf between the southern part of Norway and 
Sweden, has an area of 225,884 square miles, and therefore the 
average value of the North Sea fisheries each year is $18.15 for 
every square mile of the sea. England and Scotland take the lion’s 
share of the wealth of these waters; the annual value of the English 
fisheries being $21,250,000; Scotland, $6,650,000; Holland, $4,750,- 
000; France, $3,120,000; Germany, $2,500,000; Norway, $950,000; 
Belgium, $900,000; Denmark, $400,000. 


Russia’s Arctic Harsor.—Russia’s new naval and ice-free port 
of Catherine Harbor, on the Murman coast of the Kola peninsula, 
175 miles north of the Arctic Circle, was formally opened in July 
last. The town of Alexandrovsk, built by Imperial command, had 
been reared on the south side of the harbor, and the residents of 
the town of Kola, further south, were removed to the new settle- 
ment. The warm surface-water from the Atlantic rounds North 
Cape and impinges upon the Kola peninsula, keeping Catherine 
Harbor free of ice in winter and giving it a warmer mean tempera- 
ture, even during the two months of the Polar night, than that of 
St. Petersburg. The purpose of this enterprise is to provide a 
naval base where Russian warships may anchor at all seasons of the 
year, where it would be difficult for a hostile fleet to bottle it up; 
and also to provide a fishing station and commercial port for north 
Russia. The project involves the building of railroads to the White 
Sea and the Arctic Ocean that will connect not only St. Petersburg 
and west Russia, but also the eastern governments, as far as the 
Urals and Siberia, directly with the north coast of the empire. One 
of these railroads is completed, another is building, and the third 
will be started this year. This commercial policy was inspired by 
the desire to develop the fisheries of the White Sea and the Mur- 
man coast, which are capable of much enlargement, and to profit 
by the forests of Archangelsk, which cover about three-sevenths of 
the area of that government. 


DECREASE IN THE BIRTH-RATE OF Evrope.—Signor Bodio, 
Director of the Statistical Bureau of Italy, has collected statistics 
for a long series of years, which show that in nearly all the coun- 
tries of Europe the birth-rate is diminishing. In other words, 
while the population in all the countries is increasing, the rate of 
increase is diminishing. This diminution is more rapid in England 
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and Scotland than in any other European country publishing vital 
statistics. The mean arinual rate of decrease in England and Wales 
is nearly a third of one per cent., or 0.306 per cent.; in Scotland, 
0.267; in the Netherlands and Germany, each 0.244; in Belgium, 
0.239; in Greece, 0.209; in France, 0.179 (and on account of the 
low rate of births the population of France increases more slowly 
than that of most civilized countries); in Russia, 0.158; in Sweden, 
0.147; in Switzerland, 0.128; in Denmark, 0.078; in Austria, 0.076; 
in Rumania, 0.033; and in Hungary, 0.024. 

In several countries the rate of growth of population is increas- 
ing; the mean annual increase in the birth-rate in Portugal being 
0.475, or nearly half of one per cent.; in Italy, 0.083; in Spain, 
0.040; and in Norway, 0.012. The causes assigned in England for 
the retardation of the growth of population are deferred marriages, 
the decreased number of marriages, ard the diminished fertility of 
marriage. These depopulating influences are less active in the 
farming than in the manufacturing and industrial counties; but the 
tendency of the population is to leave the rural districts and move 
into the manufacturing centres, and this tendency, therefore, may 
be added to the causes for the decrease in the birth-rate. 


CoTTON SPINNING IN Russ1a.—Moscow, which is the leading cot- 


ton spinning centre of Russia, is beginning to have a rival in the 
Polish town of Lodz, where twelve cotton spinning mills are being 
erected. The present mills also are increasing their capacity. It 
is expected that about 200,000 more spindles will be in operation 
next summer in Lodz, or about a third more than are at present 
working. 

AFRICA. 

A FLOOD IN THE SAHARA.—General Pédoya, of the French mili- 
tary service in Algeria, has reported that on the evening of April 12 
last ninety men of his force were surprised by a flood in the usually 
dry bed of the Wady Urirlu. Six men were drowned. The scene 
of the catastrophe is near Berrian, 300 miles south of the city of 
Algiers. The present Wady Urirlu is little more than the trace left 
by the river which flowed there at a time when precipitation was 
more abundant. It is a western tributary of the large system of 
the Wady Mia. Its stony bed is depressed only a few inches below 
the flat surface of the region, and there are no elevations for some 
miles around except occasional mounds, raised by heaping up the 
material excavated in boring the wells which give life to a large 
number of palm trees. About 5:30 Pp. M. a fine rain fell, which lasted 
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only a few minutes. No sign of a cloud-burst was observed, but 
this phenomenon occurred among the hills to the west from which 
the former river derived its water supply. About 8:30 p.m. the 
alarm was raised, and in a few minutes an area about three-fifths of 
a mile across was under six feet of water. Most of the soldiers 
succeeded in clambering up on the hillocks of dirt. The bodies of 
the six victims were found next day several miles from the camp. 
Many hundreds of tons of water seemed to have fallen in a short 
time upon an extremely limited area, and nearly all of it was car- 
ried in a torrent down the bed of the Wady, and when it reached 
the plain where the camp was pitched it spread out and covered it 
to a considerable depth. In the morning there were no traces of 
the flood except the havoc it had wrought. 

The more the Sahara is studied the more evident it becomes that 
it is not quite so deficient in water as it was once supposed to be. 
During the eight journeys in the Sahara which M. Foureau made 
between 1883 and 1896 he observed a number of hailstorms and 
found that snow falls in winter on the tops of some of the mountains. 
He also found fulgurites or tubes formed in the sand by lightning 
strokes which vitrify the sand and leave the tubes as evidence of 
the electrical discharges. This year he has collected evidences of 
considerable recent rainfall in the heart of the Sahara. In January 


last, on his journey across the desert, he entered the region of 
Tadent, about 23° N. lat., and found a considerable part of it green 
with vegetation. The water-courses had been recently filled. He 
expressed the opinion in his report that the precipitation must have 
been heavy and persistent for some time to have produced this 
vegetation. 


ExpLorinG Mount Kenia.—Late in June last, Mr. H. J. Mac- 
kinder, Reader in Geography at the University of Oxford, left Eng- 
land with two taxidermists and collectors and two Alpine guides, 
intending to make as thorough a study as possible in a month of 
Mount Kenia, the second highest African summit, which lies directly 
under the equator in East Africa. The expedition was fully sup- 
plied with instruments, cameras and other means of carrying on 
scientific work. Mr. Mackinder proposed to camp at a height of 
about 16,000 feet, and from this elevation as a base he wished to 
make a good map of the whole mountain, ascend it to its summit, 
which has not yet been reached, journey all around the mountain, 
investigate its glaciation and geology and make collections of ani- 
mals and plants. The railroad that is building from the Indian 
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Ocean to Victoria Nyanza undoubtedly took the explorers almost 
to the base of the mountain, and thus most of the time hitherto 
required to get to and from Kenia was saved. 

The most important investigations yet made on the mountain 
are those of Dr. J. W. Gregory, who succeeded in reaching a height 
of about 17,000 feet. He discovered that the moraines descend 
5,000 feet below the present limit of the glaciers. Very likely Mr. 
Kolb would have reached the summit of Kenia in 1895 if his food 
supply had not given out after he had reached the summit plateau, 
18,000 feet above the sea, The ice-crowned pinnacle of Kenia rises 
only a few hundred feet above the plateau, and Kolb believed it 
might be climbed, though with some difficulty, as it rises from a 
narrow base and has a steep slope. 

ASIA. 

A Russian City in Co1na.—The Czar issued a proclamation in 
August announcing that the port of Talien-wan, eighty-five miles 
east of Port Arthur, had been opened to the commercial fleet of all 
nations. ‘* We have now decided,” he says, ‘‘ to begin the erection 
in this port of a city which we shall call ‘Dalny’” (Far Distant). 
He added that in view of the commercial development of the future 
city he conferred upon it the right of free trade, which belongs to 
free ports. All nations may import and export merchandise within 
the territory occupied by the city and port up to a fixed boundary 
line. This means the establishment of such a free port as that of 
Hamburg. American goods, for example, may be kept there for 
months, and then removed to their destination in some other part 
of China or elsewhere without paying duties, but they cannot be 
taken into parts of the Russian concession which the Czar has not 
included in the free zone without paying duties. The free port 
may therefore be a clearing-house for the trade of north China, as 
Hong Kong is for the trade of south China and Shanghai for that 
of the Yangtze valley. Dalny will be the terminus on the Yellow 
Sea of the branch of the Trans-Siberian railroad now building 
through Manchuria. 

AMERICA. 

Tue WuiTE Pass RAILROAD.—The White Pass and Yukon rail- 
road was fully opened to business from Lynn Canal across the 
mountains to Lake Bennett, in the last week of July. Dawson, the 
town of the Klondike region, may now be reached in nine days 
from Seattle, Tacoma, Victoria or Vancouver. The construction 
of the road was begun early in June, 1898, and the section to Lake 
Bennett was completed in about thirteen months. The time would 
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have been much reduced if the discoveries at the Atlin gold fields 
had not caused a stampede of 1,700 workmen in August last year. The 
difficulties were much augmented also by the unusually heavy snow- 
fall of last winter, when, during February and March, nine men 
were employed in shovelling snow for every one actually engaged 
in railroad construction. The work was carried on all through the 
winter and much of the line was built with the mercury from 20° to 
30° below zero. 
POLAR REGIONS. 

THE WELLMAN ExpEDITION.—This expedition, organized by Mr. 
Walter Wellman, of Washington, sailed from Tromsé in the steamer 
Fridtjof in June, 1898, and landed at Cape Tegetthoff, Hall Island, 
in Franz Josef Land, on the 30th of July. The party numbered 
nine; four Americans and five: Norwegians. 

The objects of the expedition were: To push as far as possible 
towards the Pole, to explore Franz Josef Land, to make collections 
and to record scientific observations. 

One party, under Baldwin, built in September a winter hut at 
Cape Heller, on the west coast of Wilczek Land, a little below 
Lat. 81°. This post was named McKinley. Two Norwegians, 
Bjérvig and Bentzen, were left in charge and Mr. Baldwin returned 
to the headquarters at Harmsworth House, on Hall Island, which 
was reached on the 30th of October. February 18, Mr. Wellman, 
with three Norwegians, started for McKinley Post. There he was 
met by Bjérvig with the news that Bentzen had died on the 2d of 
January. A week later Wellman Set out for Crown Prince Rudolf 
Land, and had got as far as Lat. 82° when he fell into a crevasse and 
hurt his right leg. For some days he struggled on, but the leg gave 
out and his comrades were forced to turn back, dragging him on 
a sledge to Harmsworth House. 

April 9, Mr. Baldwin led a party to Wilczek Land, and charted 
its southeastern coast. A new island was discovered in E. Long. 
64°, and to this was given the name of Graham Bell Land, in honour 
of the President of the National Geographic Society. 


THE ANDREE Buoy.—This buoy, bearing the mark Andree Polar 
Expedition, was found with an anchor attached, on the gth of Sep- 
tember, on the coast of King Charles Island, east of Spitzbergen. 
On the 2d of October it was opened at Stockholm in the presence 
of members of the Swedish Cabinet, and found to be the buoy 
which Andree had taken with him, to be dropped if he succeeded 
in passing the Pole. Picked up, as it was, but a short distance 
from the starting point of the balloon and 800 miles south of the 
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Pole, this relic mutely confirms the worst fears as to the fate of 
the expedition. 


THE STEIN ExPEDITION.—It is known that Dr. Robert Stein, of 
the U. S. Geological Survey, has cherished for some years the idea 
of leading a party to explore Ellesmere Land. In the early summer 
of 1898 his plans were so far advanced that Mr. Peary informed 
him, at his request, upon what terms transportation to Ellesmere 
Land would be furnished for him and his party in the Supply 
steamer of 1899. This year the terms were complied with and Dr. 
Stein, with his two companions, Dr. Leopold Kann, of Ithaca, 
N. Y., and Mr. Samuel Warmbath, of Cambridge, Massachusetts, 
went on board the Diana, at Sydney, C. B., on the 20th of July 
last, to be landed at Cape Sabine. 

Dr. Stein, it is understood, has had no experience in the Arctic, 
and an impression prevailed in the Diana that his stores of food 
and fuel were insufficient to carry his party through the winter. 
Questioned on this point by Mr. Bridgman, the leader of the Peary 
Supply party, Dr. Stein declared that his supplies were ample; that, 
for instance, he carried three times the needed quantity of con- 
densed milk. He had five pounds of tea and ten pounds of coffee, 
and it might, perhaps, be well to add to these. Mr. Bridgman 
offered at once to supply not only tea and coffee, but whatever the 
ship could furnish to complete Dr. Stein’s equipment. 

The Diana was nearing Cape Sabine when it was learned that 
Dr. Stein had made no arrangement for the return of his party to 
the United States, in 1900. He was asked to express his wishes in 
this matter in writing, and did so in this letter: 


CAPE SABINE, Aug. 5, 1899. 
To THE PEARY ARCTIC CLUB, 
New York City : 
GENTLEMEN : 

I have just been landed from the Peary Supply steamer Diana at Cape Sabine with 
my two Companions, Dr. Leopold Kann and Mr. S. Warmbath, and all my supplies. 
It gives me pleasure to express my sense of obligation to you for the courtesy with 
which you have carried out Lieut. Peary’s intentions in this matter, and also to 
acknowledge my indebtedness to Mr. H. L. Bridgman and Capt. S. W. Bartlett for 
their uniform kindness and consideration which they have shown us throughout the 
voyage, meeting our wishes with the greatest readiness in every respect. 

Very respectfully, 
ROBERT STEIN. 


F. s—“As I have no other means of returning to the United States except by the 
Peary Supply steamer, which, I understand, will be sent out next year, I request that 
you direct that steamer to call at Cape Sabine, where I shall stay from July 20 to 
Aug. 31. On returning to the United States I shall be glad to pay a suitable sum for 
the service. 
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This statement is condensed from the account published in the 
Brooklyn Standard Union of September 30, under the signature of 
H. L. B. The conclusion of the writer is that the Peary steamer 
may take, next year, provisions for the support of Stein’s party for 
another year; or take the party across Smith Sound to the eastern 
side, where native settlements are within reach; or that Stein’s 
friends may charter a ship and bring him home next summer. 


PEARY IN THE ArRcTIC.—The Peary Supply steamer Diana, which 
left Sydney, C. B., on the 21st of July and met the Windward at 
Etah, Greenland, returned to Sydney, September 12. The Wind- 
ward reached Brigus, Newfoundland, on the roth of September. 

The news of Peary’s work is briefly told as follows: 

August 13, 1898, the Windward left Etah and in six days 
worked eighty miles to the northward. When she was frozen in 
for the winter Peary landed his stores and began his journeys over | 
the ice with his Eskimos, making four trips in all, and leaving pro- 
visions at the headlands along the west side of Kennedy Channel. 
At Fort Conger, in Lady Franklin Bay, he found Greely’s house 
and its contents just as they were left fifteen years before, with the 
table set for a meal. He took possession of all the articles found } 
in the name of the United States Government, and removed them 
to the Windward for transmission to the United States. 

In April he crossed Ellesmere Land and spent May and June in 
hunting walruses and musk oxen. The Windward got free of the 
ice on the 2d of August and steamed to Etah, where she met the } 
Diana, which had picked up the following letter, left at Littleton 7 
Island: 

RAWLING’S BAY, GRINNELL LAND, 


April 23, 1899. 
CAPTAIN PEARY AUXILIARY STEAMER. 

DEAR SIR: The Windward was stopped by ice abreast of Cape D’Urville, moutit 
of Allman Bay, Grinnell Land, the latter part of August, and wintered there about 
one-quarter mile‘from the shore. 

With my natives I secured eight bear, one walrus, sixteen musk oxen and one seal, 
before the darkness set in. 

During the December full moon I sledged to Fort Conger with the doctor, Hen- 
son, and two natives, arriving January 6, 1899. 

Frosted both feet on last march, and was laid up at Conger until February 18, | 
when I started back to Windward, arriving February 28. 

Two weeks later some toes were amputated. Am now on my way back to Conger, | 
expecting to return in June. 

Every one on board well, and no sickness or accident except my own mishap. 

I may reach Littleton Island by boat and sledge from the Windward about the 
same time as you, but if I do not you are to pick up the native hunters in Whale 
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Sound, and hunt walrus in the water north of Herbert, Northumberland and Hakluyt 
Islands. Prosecute this work with all possible energy. I need not less than (50) fifty 
of the animals for my next winter’s supply of meat. Save all hearts and livers, and 
as soon as walrus are cut up, trice the meat up and wash down thoroughly. When 
the requisite number are secured return to Etah and wait. 

There will be no necessity for your going to Bowdoin Bay, as required by my in- 
structions of last year. 

Sincerely, 
PEARY. 


Peary’s sledge journeys during the winter extended over fifteen 
hundred miles, and have cleared up the geography in the region 
about Smith Sound. It was thought that Hayes Sound definitely 
separated Grinnell Land from Ellesmere Land; but Peary has dis- 
covered that what was supposed to be a continuous water-way 
through the land is only a narrow inlet, and that Grinnell Land 
and Ellesmere Land form one mass. 

The map herewith presented, through the courtesy of Mr. H. L. 
Bridgman of the Peary Arctic Club, gives in detail a part of the 
exploration accomplished under the most trying conditions during 
the past winter and spring. Mr. Peary particularly invites the 
attention of geographers to the nomenclature of this map. 

He makes light of his injury and looks forward to a successful 
winter. 

He has cached his supplies for the northward march at stations 
fifty miles apart and can depend upon these even if the Windward, 
with her three years’ stores, should be unable to reach Sherard 
Osborn Fjord next year. 

Capt. Sverdrup’s ship, the #ram, was frozen in at Cocked Hat 
Island, fifty miles south of Peary’s ship. The surgeon of the Fram, 
Dr. Svenson, died during the winter. Capt. Sverdrup proposes, 
it is said, to push northward this year, land in Greenland and 
sledge round its northern and eastern coasts, to be picked up by 
the Fram, which is to round Cape Farewell and work up the east 
coast to meet its commander. 


NOTES ON GEOGRAPHICAL EDUCATION, 


THE PRESENT TREND IN ELEMENTARY SCHOOL GEOGRAPHY,— 
Since the publication of the Reports of the Committee of Ten and 
of Fifteen, the interest in common school geography has been very 
keen, and, perhaps, no subject in the school curriculum has re- 
ceived more discussion. Asa result of this activity we were given 
the Frye system of geographies, that were so new in plan as to be 
almost startling in their daring, but which have been very widely 
received and used, and have given a great impetus to improved 
school work. 

The fundamental idea in the series is that the pupil, even the 
beginner, must know in detail the origin and meaning of the phys- 
ical features of the land before he can rationally appreciate the re- 
lations of life to the earth. Asa result of this idea, carried out in 
the three books that comprise the series, geography has largely 
ceased to be the driest and most uninteresting subject in the school 
curriculum. The conceptions of an active earth and of a casual re- 
lation of life to these activities and earth-forms have made the sub- 
ject of great interest to pupils of a certain type of mind, especially 
to those studying the higher book. 

The tendency has been, however, to over-emphasize the physical 
side of ‘*the earth in its relation to man,’ and to overlook the 
necessary fact that school geography must at every step be practi- 
cal, and useful and of direct daily service in school and home. In 
the hands of a teacher trained in geography, such a method of 
study has proved very valuable, but in the hands of the untrained 
teacher too much time has often been devoted to the casual side, 
too little to the effects, and but very little to the relation of causes 
to effects. Hence poor training both in geography and in right 
thinking. 

Another method of geography teaching that has arisen as an al- 
most co-relative of the system mentioned is that in which the social 
side of the relation of the earth to man has been especially treated. 
The leader in this cause has been Dr. Chas. A. McMurry, author 
of several books on this and kindred subjects, and now Professor of 
Methods of Teaching in the new Normal School at DeKalb, Illinois. 
This emphasis of the social side of geography has been fostered by 
the activities of the followers of Herbart, who are earnestly seek- 
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ing to bring out those ideas in all school subjects that will make 
the pupils better men and citizens. 

As a result of this aim and method of procedure, the study of 
school geography has come to be not so much a consideration of 
‘*the earth in its relation to man,” as of ‘‘man in his relation to 
the earth.” Insufficient emphasis has been given to the geograph- 
ical causes and too much to certain consequences, so that the unity 
of the subject has been largely lost, and the possible rational mental 
training greatly decreased. 

The present trend seems to be to recognize the value of both 
sides, to borrow as much as well can be used from the physio- 
grapher and from the sociologist, and to weave them together so 
that the pupil may get a well-ordered and symmetrical whole, in 
which, so far as possible, consequences follow causes, and in which 
the practical use of geography in every-day affairs is fully recog- 
nized. 

The Natural Series of geographies may be said to be the best 
present exponent of the rational system, though the immediate suc- 
cessors of this series may well include more of the social side. It 
would seem as if the pendulum had swung to both extremes and now 
returned close to the common-sense centre, and that the next 


decade must see greater real progress in common school geography 
than the last has produced, in spite of the revolutions. 


GEOGRAPHICAL EXHIBITION AT SPRINGFIELD, MASSACHUSETTS,— 
The exhibition of geographical and geological maps, models, globes, 
etc., that closed July 1, at Springfield, Mass., was a very success- 
ful and pleasing affair. Not since the large exhibition of the Brook- 
lyn Institute of Arts and Sciences in 1891 have we had in this coun- 
try so valuable a gathering of geographical material for school and 
general use as was shown here. Indeed the exhibit may be said prim- 
arily to have shown geographical progress during the last ten years, 
and to have brought the exhibit at Brooklyn up to date. 

The exhibit included maps, models, charts, globes, books, atlases, 
economic products, etc., illustrating the geography of all parts of 
the world. The collection of maps was comprehensive, and included 
the best work of this country, Great Britain, France and Germany. 
Especial attention was devoted to the topographical maps of the 
United States Geological Survey, and of certain of the State Sur- 
veys, as for instance Maryland and New Jersey, and to the geo- 
graphical productions of other departments of the Government. 
Much of the material will remain permanently in the possession of 
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the City Library Association at Springfield, and be available for 
ready reference. 

The managers, and especially Professor W. S. Monroe, of the 
Normal School at Westfield, Massachusetts, and Mr. Wm. Orr, Jr., 
of the Springfield High School, deserve great credit for their suc- 
cessful labor. Professor Monroe also prepared a brief bibliography 
of geographical instruction that was distributed at the exhibition. 
The little circular is issued as Special Bulletin No. 12 of the City 
Library Association, and will be sent for a two-cent stamp on appli- 
cation to the Association. 


New Text Books 1N GEOGRAPHY.—An unusually large number 
of text books in geography will shortly be issued by the different 
publishing houses in the vicinity of New York City. Asa sign of 
the times showing that geography teaching is receiving a deserved 
and long-delayed attention, such activity in geographical publica- 
tion is extremely pleasing. The books already informally an- 
nounced include two new physiographies for high schools, at least 
two new series of school geographies, more than a dozen reference 
books in geography dealing with special topics or the different con- 
tinents, three commercial geographies and several school readers in 
geography devoted to different topics, and arranged for the several 
grades in the elementary schools. 

A similar activity in publication is seen in Great Britain, where 
several books are under way, and where several have recently 
appeared. Among the more notable of the new books should be 

‘entioned the English adaptation of Frye’s Complete Geography, 
written by Dr. Andrew J. Herbertson, and published by Arnold, 
under the title of the Illustrated School Geography. Dr. Herbert- 
son has produced a very satisfactory and suggestive book, excel- 
lently illustrated, and including a series of maps of the best quality. 

In every way the book is far in advance of any of its colleagues 
that we have seen, and ought to be the means of setting a new 
standard in English school geography. The large atlas size, so 
familiar to us in America, has caused some comment abroad, but 
the book as a whole has been very generally praised. The section 
devoted to General Geography, including a treatment of Physical 
Geography, Distribution of Animals and Plants, and the Geography 
of Mankind, is especially suggestive and successful. The chapters 
devoted to the special consideration of the geography of Europe, 
with the excellent illustrations that have been secured, would make 
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a valuable reference book or reader for American schools, far supe- 
rior to most that are available now. 

The book, as a whole, is of course not adapted to the needs of 
American schools, but it includes many valuable points that should 
be very helpful to future text-book makers in America. 


New Devices FOR TEACHING ELEMENTARY GEOGRAPHY.—The 
Geographical Association of Great Btitain has done much during 
its short existence for the cause of geography in common schools, 
esp¢cially along the line of aids to better school work. Two recent 
aids of great value that have been developed in Great Britain, and 
promoted by the Geographical Association, deserve special mention 
because of their value to school work in this country. The first is 
the series of so-called ‘*‘ Diagram Hand Maps,” and the second the 
series of lantern-slides of maps similar to the Hand Maps. 

The Diagram Hand Maps are a new form of ‘ blank outline 
maps,” for use by the individual student in geography and history 
work in schools. They are more attractive than any similar maps 
produced in this country, and are much more inclusive in scope 
without being overcrowded. The special feature of the maps is the 
representation of the orographical conditions, as well as the rivers, 
water bodies and towns. In the map before us five different shades 
of color are used to represent different degrees of altitude, making 
a clear but attractive and harmonious color scheme. The important 
towns are represented by dots, and the map is entirely free from 
confusing names and unnecessary details. 

Eighteen of these maps will be ready in September, and will be 
sold at a shilling a dozen. The series will in time be much more 
complete, and probably include several detailed maps of different 
parts of the United States. They should meet a ready welcome 
among our geography teachers, and be of service in all grades from 
elementary school to college. 

The colored lantern-slides of the same maps are clear and well 
executed, and very valuable for lecture purposes. They are for 
sale by G. Philip and Son, London, England, price 1s. 6d. each. 
The following is a list of the slides now ready: England and Wales, 
river basins; Asia, political; Southeast Asia, commercial; Indian 
Empire, commercial; Indian Empire, river basins; Ceylon, oro- 
graphical; Africa, commercial; South Africa, political; South 
Africa, commercial; South Africa, river basins; South Africa, 
orographical; South Africa, zones of vegetation; South America, 
political; Australia, communications; Australia, vegetation; Aus- 
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tralia, mean annual rainfall; New Zealand, commercial; New Zea- 
land, zones of communication; New Zealand, mean annual rainfall. 

The maps have been worked out by Mr. B. B. Dickinson, Assist- 
ant Master in Rugby School, and one of the leaders of the Geo- 
graphical Association, who deserves great praise for his careful and 
successful work. All inquiries concerning the maps should be ad- 
dressed to Mr. Dickinson, at Bloxam House, Rugby, England. His 
associate, Mr. A. W. Andrews, University Extension Lecturer, de- 
serves equal praise for his work with the slides, though it is prob- 
able that the maps will be more generally useful in America. Such 
devices are not only directly of help but very suggestive, and both 
those mentioned are a distinct contribution to the cause of good 
geography teaching in America. 

R. E, DOopGE, 
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JuLy-—OcToBER, 1899. 
BY PURCHASE, 


Anthropology, by Edward B. Tylor, New York, 1881, 12mo; The Jesuit Relations 
and Allied Documents, edited by Reuben Gold Thwaites, Vols. XLV-LIV, Cleve- 
land, 1899, 8vo; Notes on the Folk Lore of the Fjort (French Congo), by R. E. 
Dennett, London, 1898, 8vo; Folk Lore: A Quarterly Review of Myth, Tradition, 
etc., London Folk Lore Society, Vois. 1-9, London, 1890-98, 8vo; Dictionary of 
National Biography, edited by Sidney Lee, Vols. LIX and LX, London, 1899, 8vo; 
Journal of an Expedition into the Interior of Tropical Australia, by Lieut.-Col. Sir 
T. L. Mitchell, London, 1848, 8vo; Album Géographique, par MM. Marcel Dubois 
et Camille Guy, Tome III, Les Régions Tempérées, Paris, 1899, 8vo; De Saint- 
Pétersbourg 4 l’Ararat, par Mme, Stanislas Meunier, Paris, 1899, 12mo; Du Dahomé 
au Sahara, par le Commandant Toutée, Paris, 1899, 18mo; Geographisches Jahrbuch, 
herausgegeben von H. Wagner, Band XXII, 1er Heft, Gotha, 1899, 8vo; Méthode 
de Transcription Rationnelle Générale des Noms Géographiques, par Christian 
Garnier, Paris, 1899, 4to; Weltgeschichte. Allgemeines: Vorgeschichte: Amerika: der 
Stille Ozean, ret Band, von Dr. Hans F. Helmolt, u. a., Leipzig u. Wien, 1899, 8vo; 
Les Chinois chez eux, par E. Bard, Paris, 1899, 16mo; Geschiedenis van de Kolonien 
Essequebo, Demerary en Berbice, door P. M. Netscher, ’s Gravenhage, 1881, 8vo ; 
Politische Geographie von Dr. Friedrich Ratzel, Miinchen u. Leipzig, 1897, 8vo; 
Handbuch der Klimatologie, von Julius Hann, Vols. 1-3, 2t¢ Auflage, Stuttgart, 
1897, 8vo; Tableau du Climat des Antilles, par A. Moreau de Jonnés, Paris, 1817, 
8vo; Aanteekeningen Betrekkelyk de Kolonie Suriname, (E. L. Van Heckeren), te 
Arnhem, 1826, 8vo; Descubrimientos de los Espajioles en el Mar del Sur, par Don 
Justo Zaragoza, Madrid, 1876, 8vo; Korte en Zakelyke Beschryvinge van de Colonie 
van Zuriname, door Thomas Pistorius, te Amsterdam, 1763, 4to; Archipel de Solou, 
etc., par J. Mallat, Paris, 1843, 8vo; Chronologie der Geschiedenis van Suriname, 
door H. W. R. Ellis, Paramaribo, 1853, 8vo; Beschrijving van het Eiland Curacao, 
te Haarlem, 1819, 8vo; Voyage du Chevalier des Marchais en Guinée, Isles Voisines 
et 4 Cayenne par le Pére Labat, Amsterdam, 1731, 4 vols. 12mo; Beschryvinge van 
de Volk-Plantinge Zuriname, door J. D. Harleis, te Leeuwarden, 1718, 4to; Historia 
Geografica, Geolégica y Estadistica de Filipinas, por D. Agustin de la Cavada, M. 
de Vigo, Manila, 1876, 2 tomos, 4to; Les Lacs Francais, par André Velebecque, 
Paris, 1898, 4to; Les Hollandais au Brésil, par P. M. Netscher, La Haye, 1853, 4to; 
La Carte des Philippines du Pére Murillo Velarde, Gabriel Marcel, Paris, 1898, 8vo; 
Tableau de Cayenne ou de la Guiane Frangaise, (M. Gallard), Paris, an VII, 8vo; 
Nieuwe Algemeene Beschryving van de Colonie van Suriname, door Philip Fermin, 
te Harlingen, 1770, 2 vols. 8vo; Four Years’ Residence in the West Indies, by F. W. 
N. Bayley, London, 1832, 8vo; Deutsch-Siidwest-Afrika, von Th. Rehbock, Berlin, 
1898, 8vo; Le Livre de Marco Polo, M. G. Pauthier (Ed.), Paris, 1865, 2 vols. 4to; 
Geschiedenis van het Nederlandsche Zeewezen, door J. C. De Jonge, 24¢ Druk, (5 
vols. and Index vol.), Haarlem, 1858-1862, 8vo; Voyage de la France Equinoxiale en 
I'Isle de Cayenne, par Mé. Antoine Biet, Paris, 1664, 4to; Vom Mittelmeer zum 
Persischen Golf, von Dr. Max Freiherrn von Oppenheim, 1te Band, Berlin, 1899, 
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8vo; Historia de la Conquista de México (de W. Prescott), tr. por Joaquin Navarro, 
México, 1844-46, 3 tomos, 8vo; Le Moniteur des Indes-Orientales et Occidentales, 
etc., par F. de Siebold et P. M. de Carnbee, La Haye, 1847-1848, 2 vols. 4to; The 
Embassy of Sir Thomas Roe to the Court of the Great Mogul, 1615-1619, edited by 
William Foster, London, 1899, 2 vols. 8vo. (Hakluyt Society) ; Journal of a Diplo- 
mate’s Three Years’ Residence in Persia, by Edward B. Eastwick, London, 1864, 2 
vols. 8vo; The Speech of Monkeys, by R. L. Garner, New York, 1892, 16mo; The 
Geography and Antiquities of Ithaca, by William Gell, London, 1807, 4to; Dark 
Days in Chile, an account of the Revolution of 1891, by Maurice H. Hervey, London, 
1892, 8vo; Oriental Religions—India, by Samuel Johnson, Boston, 1873, 8vo; The 
Raja of Sarawak, by Gertrude L. Jacob, London, 1876, 2 vols. 8vo; Le Koran, tra- 
duction par M. Kasimirski, Paris, 1841, 12mo; Sobriquets and Nicknames, by Albert 
R. Frey, London (1887), 8vo; Austral English: a Dictionary of Australasian Words, 
Phrases and Usages, by Edward E. Morris, London, 1898, 8vo; Scenes from the 
Sunny South: including the Atlas Mountains and the Oases of the Sahara in Algeria, 
by the Hon. C. S. Vereker, London, 1871, 2 vols. 8vo; The Geography, History and 
Statistics of America and the West ‘Indies, by H. C. Carey and J. Lea, London, 
1823, 8vo; Walks and Talks of an American Farmer in England, by Frederick Law 
Olmsted, Columbus, O., 1859, 8vo; The New and the Old, or, California and India, 
by J. W. Palmer, New York, 1859, 12mo; Memoirs of India, etc., by R. G. Wallace, 
London, 1824, 8vo; Personal Recollections of a Ten Months’ Residence in Rerlin, 
etc., by Major Whittingham, London, 1846, 8vo; Six Months in British Burmah, by 
Christopher T. Winter (London), 1858, 8vo ; Through Macedonia to the Albanian 
Lakes, by Mary Adelaide Walker, London, 1864, 8vo; An Historical, Political and 
Statistical Account of Mauritius and its Dependencies, by Charles Pridham, London, 
1849, 8vo; La Question Chinoise aux Etats-Unis et dans les Possessions des Puis- 


sances Européennes, par Edouard Cailleux, Paris, 1898, 8vo; China. Ergebnisse 
u. s. w.: Palzontologischer Theil, von Ferdinand Freiherrn von Richthofen, Berlin, 
1883, 4to. 


GIFTS. 


From the Alabama Historical Society, Carrollton, Alabama: 

Transactions of the Alabama Historical Society, 1897-1898. Vol. II, Tuscaloosa. 
Ala., 1898, 8vo. 

From D, Appleton & Co., Publishers, New York: 

The Races of Europe, by William Z. Ripley, accompanied by a Supplementary 
Bibliography of the Anthropology and Ethnology of Europe. New York, 1899, 2 
vols. 8vo. 

From Adam & Charles Black, Publishers, London : 

Man and His Work: An Introduction to Human Geography. By A. J. Herbert- 
son and F. B. Herbertson, London, 1899, 16mo. 
From the Chamber of Commerce, New York: 

Forty-first Annual Report of the Chamber of Commerce, 1898-99. New York, 
1899, 8vo. 

From Dr. H. Fritsche, Author : 

Die Elemente des Erdmagnetismus fiir die Epochen 1600, 1650, 1700, 1780, 1842 
und 1885, und ihre Saecularen Aenderungen, u. s. w. St. Petersburg, 1899, 8vo. 
From Harper & Brothers, Publishers, New York and London : 

A Thousand Days in the Arctic, by Frederick G. Jackson. New York and 
London, 1899, 8vo. 
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From the Harvard Club of New York City: 

Constitution, By-Laws and Rules of the Harvard Club of New York City, with 
the List of Officers and Members. New York, 1899, sm. 4to. 
From Ensign Everett Hayden, U. S. N., Author: 

Clock-Rates and Barometric Pressure as illustrated by the Mean-Time Clock and 
three Chronometers at Mare Island Observatory. With a Brief Account of the 
Observatory. (Reprint) San Francisco, Cal., 1899, p., 8vo. 

From S. A. S. Le Prince Albert rer de Monaco, Author : 

Exploration Océanographique aux Régions Polaires (Extrait), Paris, 1899, p., 8vo; 
La Premiére Campagne Scientifique de la ‘‘ Princess-Alice IIe.” (Extrait, Paris, 
1899, 4to.) 

From the Salmagundi Club, New York: 

Constitution and By-Laws of the Salmagundi Club. (New York), 1899, 8vo. 
From G. Schlegel, Author : 

Geographical Notes, No XII, Shay-Po-Djava. (Reprint) Leyden, 1899, 8vo. 
From Charles M. Taylor, Jr., Author: 

The British Isles through an Opera Glass. Philadelphia, 1899, 8vo. 

From E. A. Tredwell, New York: 

Map of the Village of Black Rock (now part of Buffalo, N. Y.), drawn by Henry 
Lovejoy, New York, 1836; Map of North America, by J. Calvin Smith, New York, 
1850; Map of Wayne and Pike Counties, Pennsylvania, by Jason Torrey, Philadelphia, 
1814; Map of the State of New York, by D. H. Burr, New York, 1840; Map of the 
Territories of Michigan and Ouisconsin, by John Farmer, New York, 1836. 

From F. Van Ortroy, Author : 

Quatre Letters Inédites de Gérard Mercator 4 Théodore Zwinger et 4 Wolfgang 

Haller. Bruxelles, 1898, 8vo. 


BOOK NOTICES. 


Geografia Comercial de la América del Sur. Parte Preliminar ; 
Segunda Entrega (Republica Argentina) ; Tercera Entrega (Re- 
publica de Bolivia). Por Carlos B. Cisneros, y Rémulo Garcia. 
Svo. Lima, Imprenta de la Escuela de Ingenieros. 1897. With 
maps. 


Lest we should seem unduly tardy in giving recognition to this 
work it must be stated that the third volume, though prepared for 
the press in 1897, was delayed in the printer’s hands. Perhaps we 
are betraying no confidence to explain also that the work is in one 
sense an ambitious undertaking for the country in which it is issued, 
and that the authors have felt it needful to proceed slowly while 
awaiting encouragement to carry out their plans. The scope of 
the work is large, embracing separate volumes dealing with each of 
the South American republics. That such a series of publications 
should be conceived in South America, by South Americans, and 
executed by them without foreign aid, is an instance of an awaken- 
ing self-consciousness that is very promising for the future. It 
seems peculiarly fitting too that it should issue from the centre of 
the earlier culture and greatness of the Southern Continent. Although 
crippled by war, and by financial burdens, Peru has given evidence 
of superior intellectual strength, and sustains institutions of learn- 
ing which would be a credit to any country. The authors of the 
Geografia Comercial are themselves identified with one of the chief 
of these institutions, the Sociedad Geografica de Lima, Dr. Cisneros 
as Secretary, and Sr. Garcia as a member of the Committee on 
Territorial Delimitation appointed by that Society. 

A treatise on Commercial Geography, whose value shall be per- 
manent, is a most difficult undertaking. It involves primarily the 
double training of the scientific geographer and of the business 
man, otherwise it is impossible to weigh accurately the effects of 
mere productive potentiality, and of geographical lines of least 
resistance for intercommunication, one upon the other. The easiest 
route is not necessarily the one that will be followed, nor is power 
to produce always a sufficient magnet to attract the iron rails of the 
common carrier. Again, the internal development of a country may 
be determined by geographical factors which have no relation to the 


possible export business, which may be facilitated or retarded by 
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other geographical considerations. There are multitudinous ques- 
tions of soil, climate, rainfall, water routes, mountain barriers, fuel, 
water power, and the like, the analysis of which in their relations to 
each other requires exhaustive knowledge and keen appreciation 
of the circumstances which render possible an economical exchange 
of products. The bulletins of the Bureau of American Republics 
were deficient in this kind of analysis, and the work before us fails 
in the same particular. It is replete with information, presented in 
very convenient form; the general characteristics of each portion 
of Argentina and Bolivia are well set forth; and means of commu- 
nication are discussed quite fully; but the complex relations of part 
to part, and of the whole to the great world outside, are not 
worked out so that we can see the elements of strength and weak- 
ness, nor forecast the lines which will be taken in the future unfold- 
ing of the resources of the countries described. These are defects 
which the authors should make good in the volumes of the series 
which are yet to come. 

The political discussions are really quite superior to those por- 
tions of the work professing to deal with geography. The authors 
have studied the political and sociological questions affecting their 
kindred in Argentina and Bolivia, and have reasoned accurately and 
wisely. Nothing better has yet appeared concerning the causes of 
political unrest in South America, and one can but regret that in 
deference to the geographical idea these important matters have 
been so briefly treated. There is nothing in connection with South 
America which the outer world so little understands as its revolu- 
tionary history, and nothing regarding which it so much needs 
enlightenment. A whole chapter might have been written on the 
theme which is stated in the volume on Bolivia (p. 223) in the fol- 
lowing words: ‘‘In her internal politics, as in the case of other 
South American countries, the people do not know the law except 
as personified, and do not respect it except when it has the sanction 
of force.”’ This is a bold, frank utterance concerning countries 
which call themselves republics, to be made by champions of repub- 
lican institutions. But it would be well to learn from one who is 
in the midst of this political arena why this is so, and to what extent 
the declaration is too broad. For each new dictator fights his way 
to power as the defender of some right of the people, which is 
henceforth regarded as a right in the abstract. It is astepina 
process of evolution, and the question is, How far has this evolu- 
tion proceeded? We hear of renewed efforts toward an alliance 
between the Spanish-American republics. We admit that such an 
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alliance would be fortunate. We know that every past effort in 
that direction has failed, and that the several republics as now con- 
stituted represent very nearly original divisions according to race, 
circumscribed within certain pretty well-defined natural geograph- 
ical boundary lines. There have thus been natural tendencies to 
centralization about a number of foci, and this all points toward a 
condition in which one-man power is upheld for the sake of the 
increased strength resulting from such consolidation. There is 
something significantly tribal in all this, quite apparent to the foreign 
student. If it is also apparent to those plunged in medias res, they 
might throw strong light upon this and all those questions con- 
nected with it. Geographical features have been apparently one 
great determining influence in the political situation in South Amer- 
ica, and national animosities have had a powerful effect upon com- 
mercial development. Hence it is worth knowing how far these 
geographical barriers will continue to keep alive that racial separat- 
ism which has so long worked ill to the Spanish-American peoples. 

The treatise of Srs. Cisneros and Garcia, though not all we 
might expect in a Commercial Geography, is so hopeful a sign of 
progress in South American thought, that we may fairly expect 
them to shed fuller light upon the difficult problems of life and 
growth in these Latin republics in their future entregas. 

C. Dek. 


Man and His Work, an Introduction to Human Geography, by A. /. 
Herbertson, Ph.D., and F. D. Herbertson, B.A. Adam & Charles 
Black, London, 1899. pp. vitix 118. 


In this little book, which appears in the pleasing type and cover 
of Black’s School Geography Series, we have a very readable intro- 
duction to human geography by authors whose training and interests 
make them particularly well qualified for the task they have under- 
taken. As the preface states, this is apparently the first attempt 
to present the principles of human geography in a popular form, 
and the authors deserve our thanks for their breaking of a new 
field, and doing it well. 

The book is designed as a reader for teachers who would get in 
touch with the human side of geography, and for school pupils who 
are making a beginning in such studies under guidance. The matter 
of the book is, however, so arranged and presented as to appeal to 
the general reader, as well as the teacher, and should exert a good 
influence in making an interest in geography wider spread, and 
more rational. 
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In the introduction we find a brief summary of the effects of 
natural conditions on life, and especially on man. Then follow 
chapters on the various homes of man as determined by natural 
conditions, under the following titles: The Frozen Desert; the 
Temperate Forests; the Steppes; the Hot Deserts; the Equatorial 
Forests; Mountain, Plain and Coast. We then have a chapter 
devoted to the influence of occupation on forms of society, on 
dwellings, on clothing, and food. Other chapters are devoted to 
Agriculture, Rise of the Arts, Rise of Manufactures, Trade and 
Transport, Distribution of Population, Government and Races of 
Men. 

Some of the later chapters area little too brief, considering the 
importance of their titles, and are not as satisfactory as the earlier 
chapters. On the whole, except for a certain amount of seem- 
ingly unnecessary repetition, the book is very pleasing and sug- 
gestive, particularly at this time, when so much stress is laid in edu- 
cation on the necessity of so training the child as to make him a 
better member of society. It should be repeated that this book is 
not a primary school book, but one of great value for adults, 

R. E. D. 


Les Derniers Jours de l’ Acadie (1748-1758). Correspondances et Meé- 
motres extraits du portefeuille de M. Le Courtois de Surlaville, Lieu- 
tenant-Général des Armées du Rot, Ancien Major des troupes de 
l’Ile Royale. Mis en Ordre et Annotés par Gaston Du Boscq de 
Beaumont. 

‘* For it recalled the past, the old Acadian Country .. .”’ 
LONGFELLOW (Evangeline). 
Parts, Librairie Historique des Provinces, Emile Lechevalier, 39, 
Quai des Grands-Augustins, 1899. 


M. de Surlaville (Michel Le Courtois) was born at Bayeux in 
1714 and died in Paris in 1796. He entered the army, won the 
Cross of St. Louis at the battle of Fontenoy and rose from grade 
to grade till he became lieutenant-general at the age of seventy- 
seven. His advancement was largely due to powerful protectors, 
but he was none the less endowed with high qualities and a gift for 
organization. 

He was chosen by the Duc de Choiseul to carry out the reforms 
in the military regulations made necessary by the experience of the 
Seven Years’ War, and it is not too much to say that M. de Surla- 
ville contributed in a measure to the victories won by the soldiers 
of the Old Monarchy at the outbreak of the Revolution. 
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After the death of the writer, his memoirs fell to a drunken heir, 
who pledged them at a wine-shop, and they were sold at last by the 
pound for old paper. As selected and arranged by M. Du Boscq 
de Beaumont, they tell a most interesting story of life in Cape 
Breton and Canada in the last years of the French domination. 

M. de Surlaville studies the colony without prejudice and with 
the greatest good sense, and his observations go to the pith of the 
matter. He writes, on page 269: 

Luxury, so pernicious elsewhere, is necessary to the Acadian. He who has need 
of nothing, desires nothing... The way to induce men to go to work is to suggest 
new wants to them. 

The book is well printed and furnished with Table of Contents, 
Indices of Persons and of Places and a Map. 


A Thousand Days in the Arctic, by Frederick G. Jackson, Knight, First 
Class, of the Royal Order of St. Olaf ; Hon. Corresponding Member 
of the American Geographical Society, Hon. Corresponding Member 
of the Societa Geografica Italiana, etc.; Author of ‘‘ The Great 
Frozen Land,” etc. With Preface by Admiral Sir F. Leopold Mc- 
Clintock, R.N., K.C.B., F.R.S., LL.D. Tllustrated from Photo- 
graphs by the Author and Drawings by R. W, Macbeth, A.R.A. 
Clifford Carleton, Harry C. Edwards, and F. W. Frohawk, from 
Data furnished by the Author. With Five Original Maps. New 
York and London, Harper & Brothers, Publishers, 1899. 


The AuTHOR’s NOTE says: 

This is an unvarnished tale of a thousand consecutive days spent in the Arctic, 
printed almost word for word as it was written—while the facts and impressions were 
fresh in my memory—in our hut, or tent, when on sledging and boating journeys in 
Franz Josef Land. 

As Admiral McClintock observes, few explorers have had the 
opportunity of passing three consecutive years in the Arctic regions, 
and doing it while it was possible to make their escape. 

Even in the Arctic there are varieties of climate, and that of 
Franz Josef Land, with its sudden extreme changes of tempera- 
ture, is probably one of the worst in the world. In the Arctic, 
more than elsewhere, labour is man’s salvation, and Mr. Jackson 
records day by day the occupations in which the time wore away: 
the morning bath, the hunt and the trimming of joints, the kitchen 
work, the dressing of skins, the care of the dogs and the ponies 
and the bear cubs, the sudden alarms, the walks, the climbing of 
icy cliffs, the observations and the writing of the diary. There was 
no twiddling of thumbs in Franz Josef Land. 
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The Appendix, which has more than 200 pages, shows with what 
care and regularity the meteorological and other observations were 
made. The notes on the eggs and bird-life and on the botany of 
the islands are full, but the zoological collections are still under 
examination, Mr. Jackson’s explorations naturally enabled him to 
correct some of his predecessors’ mistakes, but he does full justice 
to Payer and to Leigh Smith. 

The work is well bound and well printed, though the word fre- 
ventative occurs twice on page 40, and the Maps and Illustrations 
are excellent. 


Prof. G. Schlegel reprints, from the Z’oung-Pao, Vol. X, N° 3, 
a geographical note of 60 pages, fortified with citations from Chinese 
authors, to correct the misapprehension (largely due to Groeneveldt) 
which identifies Shay-po with the island of Java. 

Prof. Schlegel is convinced that Shay-po is the Chinese equivalent 
for the name of Djava, a State of the Malay Peninsula. 

He shows that the distances and bearings given by the Chinese 
authorities cannot be made to agree with the position of Java, while 
they are nearly exact if referred to the Peninsula. 

The account of the manners and customs of the people of Djava 
and the products of their country cannot be made to apply to Java. 
In the Malay State the people reared the silkworm and made silk, 
while silk was unknown in Java until obtained indirectly from China 
through Hindustan. 

Among the products of Djava, as described by the Chinese, were 
elephants, gold, camphor and cloves; all found in the Malay Penin- 
sula. The elephant is unknown in the island of Java, and it pro- 
duces neither camphor nor cloves, and almost no gold. 

The titles of the Shay-po functionaries can be explained in Malay 
and in Siamese, but they are without meaning in Javanese. 

The people of Djava are said to be cleanly eaters, while the 
natives of Java are reproached with their dirty habits. 

South of Shay-po, it is said, are Persian or Arabian colonies. 
These were, no doubt, at Achin, in Sumatra, while there is no land 
south of the island of Java. 

Prof. Schlegel’s argument seems to be as solid as it is ingenious 
and well presented. 


The First Annual Report of the Geographic Board of Canada is 
issued as a supplement to the Report of the Department of Marine 
and Fisheries for 1898. 
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The Board was constituted under an Order in Council of Dec. 
18, 1897. 

Seven meetings have been held, and a list of names passed upon 
is appended to the Report. These names are chiefly in the Yukon 
District and northern portion of British Columbia. They were the 
first to be dealt with, because it was desirable to have corrections 
available for new maps in course of preparation; but the Board re- 
serves the right to modify its decisions at any time. 

The Board adopts the rules of the Royal Geographical Society 
for the spelling of geographical names. It avoids the possessive 
form and the words city and fown as parts of names, and prefers the 
term drook to creek, where the latter is not too firmly fixed. 

Some of the decisions are: 

Chilkat (not Chilcat), Chilkoot (not Chilcoot nor Chilcut), Dawson 
(not Dawson City), Finlayson (not Tle-tlan-a-tsoots), Hatchau Lake 
(not Macha), Jennings River (not Fifteenmile River), Klondike 
(other spellings discarded), Kusawa Lake (not Arkell), Liard River 
(not Mountain River), Mountain Lake (not Long Lake), Skagway 
(not Skaguay nor Shkagway). 

It is not pleasant to find the word canyon officially established in 
Canada, and it is to be hoped that the Board may find cause to 
exercise its reserved right with regard to such names as Canyon 
Creek, Canyon Hill, etc., and Klootchman Canyon. 
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OBITUARY. 
GeN. Horatio WricutT, U.S.A. 


Gen. Wright died at his residence in Washington, D.C., on the 
2d of July, 1899, at the age of 79 years. 

He was born at Clinton, Connecticut, and entered the Military 
Academy, from which he was graduated second in his class, in 1841. 
He then entered the Engineer Corps, in which he passed through 
the various grades until he became Chief of Engineers in 1879. 

In 1884 he was retired for age. 

Throughout his career he won and retained the respect and con- 
fidence of all men by the integrity and nobleness of his character, 


not less than by his thoroughness and efficiency in the discharge of 
duty. 

Gen. Wright was elected a Corresponding Member of the 
American Geographical Society on the 18th of November, 1879. 


XUM 
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Ex-CuHIEF-JUSTICE CHARLES P. LL.D. 


BORN OCTOBER 31, I815. 


DIED SEPTEMBER Ig, 1899. 


Judge Daly was a native of New York City. His father, 
who was a master carpenter, died while the boy was at 
school. Thrown in this way upon his own resources, he 
went to Savannah, Georgia, and obtained employment in a 
counting house; but the work was not congenial, and he 
shipped as a sailor. After three years at sea, he returned 
to New York and apprenticed himself to learn a trade, 
working hard all day and spending his nights in study. 

Becoming a member of a literary society, his ability 
attracted the attention of William Soule, a lawyer, who 
offered to send him to Union College. Young Daly was 
too independent to accept this offer, and, upon the death 
of the man to whom he was apprenticed, he insisted on 
completing his time. After that he entered Mr. Soule’s 
office. When he had studied law three and a half years 
he showed such proficiency that Chief Justice Nelson re- 
laxed the rule requiring seven years’ study and admitted 
him to practice in 1839. 

He formed a partnership with Thomas McElrath, and in 
1843 was elected to the Legislature. The following year 
he was made Judge of the Court of Common Pleas by Gov- 
ernor Bouck,on the recommendation of ex-Governor Marcy. 
He took his seat on the bench May 4, 1844, and served 
continuously until December 31, 1885, the longest judicial 
record in this State. He held his position for the first two 
years by appointment, but when the office of judge was made 
elective by the Constitution of 1846 he was elected for a 
term of six years, and was constantly re-elected until re- 
tired by the limitation of age. He became Chief Justice of 
the Court in 1871. 

In 1860 the degree of LL.D. was conferred upon him by 
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Columbia College, and in 1867 he was elected a member of 
the New York State Constitutional Convention. 

Judge Daly became a Fellow of the American Geograph- 
ical Society in 1855, and he was from the first one of its 
most active workers. He was chosen President in 1864, 
and remained in office thirty-five years, devoting himself 
with unwearied assiduity to every measure for the advance- 
ment of the Society, and supervising, with especial interest, 
the growth and development of its library. Besides his 
annual addresses on the geographical work of the world, he 
made many contributions to the BULLETIN, all marked by 
wide and accurate reading and by philosophic breadth of 
view. The habit of study, formed in early years, was kept 
up throughout his long life guided by a taste that led him 
instinctively to the best literature. Every man of culture 
honored with his friendship has felt what Alexander von 
Humboldt wrote of him to Chevalier Bunsen, in 1851: 

‘* Few men have left upon me such an impression of high intelligence on 
subjects of universal interest and in the judgment of apparently opposite 
directions of character among the nations that inhabit the ever-narrowing 
Atlantic basin. Add to this, what is very uncommon in an American, and 
still more uncommon in the practical life of a greatly occupied magistrate, 


that this man of high character and intellect is not wanting in a lively inter- 
est for the fine arts and even for poetry.” 


He was an Honorary Corresponding Member of the Royal 
Geographical Society, of the Italian Geographical Society, 
of the Berlin Geographical Society, of the Imperial Rus- 
sian Geographical Society, of the Geographical Society of 
Madrid, and a member of other learned bodies, American 
and foreign. 

Judge Daly married in 1856 Maria Lydig, the daughter 
of an old New York family, and his home life was for nearly 
forty years one of unclouded happiness. Mrs. Daly died 
in 1894. 


RESOLUTIONS OF COUNCIL, 


At a meeting of the Council of the American Geographical Society held 
on Wednesday afternoon, September 20, 1899, the following Resolutions 
were unanimously adopted : 


Resolved, That in the death of Charles P. Daly, for more than thirty-five 
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years its beloved and honored President, the American Geographical Society 
has sustained a loss not to be adequately set forth in words while the sense 
of bereavement presses upon every heart. 

Judge Daly became a Fellow of the Society in the first years of its struggle 
for existence, and was one of the earnest and devoted workers who gave 
freely of their time and means to bear it successfully through the long 
period of discouragement which set in with the Civil War. He lived, sur- 
viving most of his faithful early associates, to see the assured prosperity of 
the organization to which he had dedicated the resources of his erudition, 
his cultivated intelligence, his zeal for knowledge, and his untiring activity 
of thought and speech and pen. His efforts and his performance were seen 
and known of all men, and his name will be forever identified with the 
history of this oldest of American geographical societies. 

With the Members of the Council, so long in closer and more intimate 
personal relation with Judge Daly, abides the memory of a character equally 
sweet and firm, a genial native courtesy, an appreciation of generous and 
lofty aims, a broad and wise humanity, and a life led simply to a beautiful 
close, unstained by the contact with the world. 


Resolved, That these resolutions be spread upon the minutes of the 
Council, and that a copy be transmitted to the family of Judge Daly. 
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MEMBERS AND FELLOWS. 


HONORARY MEMBERS. 


DUFFERIN and AVA, the Marquis of. 

HARMSWORTH, Alfred Charles, London. 

MARKHAM, Sir Clements R., K.C.B., 
President of the Royal Geographical 
Society. 

McCLINTOCK, Admiral Sir F. L., R.N., 
K.C.B. 


NANSEN, Dr. Fridtjof, Christiania. 

NARES, Rear-Admiral Sir George S., 
R.N., K.C.B. 

NORDENSKIOLD, Baron A. E., Stock- 
holm. 

Peary, Civil Engineer R. E., U.S.N. 


CORRESPONDING MEMBERS. 


ABBE, Prof. Cleveland, Washington. 
BONAPARTE, Prince Roland, Paris. 
BREWER, Prof. Wm. H., New Haven. 
BROWNLEE, Harrison J.,C. E., Vancouver. 
CHAIX, Prof. Paul, Geneva, Switzerland. 
CHAIX, Prof. Emile, Geneva, Switzerland. 
CorA, Prof. Guido, Rome. 
DAVIDSON, Prof. Geo., San Francisco. 
Du CHAILLU, Paul B. 
FISKE, Prof. John, Cambridge, Mass. 
GANNETT, Henry, Washington, D. C. 
GARDNER, Prof. James T., Albany. 
GILLIODTs VAN SEVEREN, L., LL.D., 
Bruges. 
GILMAN, Daniel C., LL.D., President 
Johns Hopkins University, Baltimore. 
GosaT, Dr. A., Nat. Councillor, Berne. 
GRIGORIEV, Alex. V., Sec’y Imp. Russian 
Geographical Society, St. Petersburg. 
JACKSON, Frederick George, London. 
LAPPARENT, Prof. A. de, Paris. 
LECLERCQ, Jules, Brussels. 


Lone, Col. C. Chaillé. 
Luce, Rear-Admiral S. B., U.S.N. 


LUMHOLTZ, 
Norway. 
MAUNOIR, Charles, Paris. 
McCarTEE, D. Bethune, 

York. 
Ney, Count Napoléon, Paris. 
PACKARD, Prof. A. S., Providence, R. I. 
PEET, Rev. S. D., Chicago, Il. 
PERALTA, Manuel M. de, Liege. 
Prout, Henry G. 
PUMPELLY, Prof. Raphael. 
SEMENOV, Peter P., Vice-Prest. Imp. 
Russ. Geog. Soc., St. Petersburg. 
STANLEY, Henry M. 
Tacuk, E. E., Asst. Commissioner of 
Crown Lands, Quebec. 
VINCENT, Frank, New York. 
VON DEN STEINEN, Prof. Dr. 
Berlin. 
Wyse, Lieut.-Com. Lucien N. B., Paris. 


Carl, M.A., Christiania, 


M.D., New 


Karl, 
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OCTOBER 31, 1899. 


Names of Life Fellows are printed in italics. 


Date of Election. 
1874 Avery, Samuel P. 
1874 Agnew, John T. 
1874 Amy, Henry. 
1874 Astor, Hon. W. W. 
1881 Armour, Herman O. 
1883 Atterbury, J. T. 
1887 Archbold, John D. 
1889 Abbot, Edwin H., Boston. 
1890 Anderson, Arthur A. 
1898 Allin, F. Brewoort. 
1899 Aycrigg, B. Arthur. 
1871 Atterbury, Wm. W., D.D. 
1872 Allen, Horatio M., 
S. Orange, N. J. 
1876 Appleton, Nathan, Boston. 
1879 Agostini, Joseph. 
1883 Ames, Adelbert, Lowell, Mass. 
1883 Aub, Albert. 
1885 Agnew, Andrew G. 
1885 Adams, C. H. 
1886 Agassiz, Prof. Alex., 


Cambridge, Mass. 


1886 Alden, R. Percy. 
1887 Andrews, Wm. L. 
1888 Alexander, J. F. 
18g0 Andreini, J. M. 
1890 Astor, John J. 

1891 Arms, Geo. 

1891 Agar, John G. 

1891 Atkinson, John B., 


Earlington, Ky. 


1891 Armstrong, Collin. 

1892 Adams, Cyrus C. 

1895 Arnot, M. H., Elmira, N. Y. 

1895 Alling, Asa A. 

1896 Ames, Caleb T. 

1897 Anderson, A. J. C. 

1897 Avery, Frank Montgomery. 

1897 Ayer, James C., M.D. 

1898 Aldrich, Mrs. James Herman. 

1898 Armstrong, Charles P. 

1898 Allen, Samuel E. Stokes, 
Holmesburg, Pa. 

1898 Appleton, Herbert. 


Date of Election, 
1898 Alexander, Harry. 
1898 Allen, W. F. 
1898 Abbott, Walter, Boston. 
1899 Arnot, Matthias C., Elmira, N. Y. 
1899 Arnold, Benj. Walworth, 

Albany, N. Y. 
1899 Alvord, Andrew Porter. 
1899 Armstrong, George E., Boston. 
1899 Adams, Robert Franklin. 


1859 Boorman, J. Marcus, Brooklyn, 

1868 Banks, David. 

1869 Bierstadt, Albert. 

1874 Bishop, D. W. 

1874 Backus, Henry C. 

1874 Baldwin, Townsend B., 
Edgewater Park, N. /. 

1874 Brownson, Commander W. H., 

N. 

1877 Bixby, Robert F. 

1878 Bliss, Hon. Cornelius N. 

1878 Barton, Oliver Grant. 

1880 Banks, D. S. 

1881 Baldwin, Edwin. 

1882 Bacon, Francis M. 

1882 Barger, Samuel F. 

1883 Bowne, Walter. 

1884 Bonner, G. T. 

1886 Barker, P. C., M.D., 


Morristown, N. J. 


1886 Brown, Hon. Addison, 
1887 Brown, Robert I. 

1887 Biglw, Lucius H. 

1887 Barbey, Henry J. 

1887 Barron, John C., M.D., 


Tarrytown. 


1888 Bancroft, H. H., 


San Francisco, Cal. 


1889 Bigelow, Poultney. 

1890 Bliss, D. L., Carson City, Nevada. 
1890 Boyd, John Scott. 

1890 Brackenridge, G. W., 


San Antonio, Texas. 


1897 Bailey, Miss Alletta Nathalie. 
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Date of Election. 


1897 

1899 
1868 
1868 
1869 
1869 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1875 
1875 
1875 

1875 
1878 
1878 
1881 

1882 

1882 
1883 
1883 
1883 
1883 

1883 

1883 

1884 
1884 
1885 

1886 
1886 
1886 
1886 
1886 
1886 
1886 
1887 
1887 
1887 
1888 
1888 
1888 
1888 


1889 
1889 
1889 
1889 


XUM 


Brainard, Col. David L., U. S.A. 

Bartow, Charles S. 

Bennett, James Gordon. 

Bernheimer, Simon. 

Banyer, Goldsboro. 

Bickmore, Prof. A. S. 

Bien, Julius. 

Bissinger, Philip. 

Barnes, John S. 

Butler, William Allen. 

Barr, William. 

Belding, Milo M. 

Bookstaver, Hon. Henry W. 

Beaman, Charles C. 

Beekman, Gerard. 

Brownell, Silas B. 

Beste, Henry. 

Brown, Rev. Philip A. H. 

Brown, J. Romaine. 

Babcock, Samuel D. 

Baldwin, Octavius D. 

Barney, Newcomb C. 

Baker, Cyrus O. 

Bergen, Tunis G. 

Bennett, Ludovic. 

Blake, Frederick D. 

Bell, Capt. W. R. 

Benson, Frank Sherman. 

Bangs, Fletcher H. 

Brookfield, William. 

Bliss, George T. 

Bridgman, E. C. 

Bowers, John M. 

Backus, J. Bayard. 

Bouvier, M. C. 

Beddall, Edward F. 

Berwind, Edward J. 

Bond, Frank S. 

Blagden, George. 

Berrian, Charles M. 

Bend, George H. 

Bogert, S. G. 

Bacon, Lathrop R. 

Beers, M. H. 

Barstow, J. Whitney, M.D., 
Flushing, N. Y. 

Bromberg, Fredk. G., Mobile, Ala. 

Biddle, Edward R. 

Baring, Thos. 

Brown, Wm. Reynolds. 
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1890 
1890 
1890 


1890 
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1890 
1891 
1891 
1891 
1891 
18gI 
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1893 
1895 
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1895 
1895 
1895 
1896 
1897 


1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1898 
1898 


1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1899 


Benedict, Jas. H. 
Barnard, Jno. F., St. Joseph, Mo. 
Brooker, Chas. F., 
Torrington, Conn. 
Bertschmann, J., Swiss Consul. 
Bushnell, Jos. 
Bergen, Jas. C. 
Brewster, C. O. 
Bernheim, Gustav. 
Belin, Henry, Jr., Scranton, Pa. 
Boies, H. M., Scranton, Pa. 
Barber, Amzi L. 
Besly; Chas. Howard, Chicago. 
Bogue, Virgil G. 
Bell, Ed. W. 
Birdsall, Mrs. W. R. 
Bradley, Edson. 
Boas, Emil L. 
Bien, Joseph R. 
Butler, Joseph G., Jr. 
Beal, Wm. R. 
Burgess, Thos. F. 
Biddle, Anthony J. Drexel, 
Philadelphia. 
Biederbick, Henry, Hoboken, N. J. 
Bell, Dr. Raley H., Atlanta, Ga. 
Belding, Milo M., Jr. 
Bunker, Matthew. 
Booth-Tucker, Fred. de L. 
Bacon, Selden. 
Billings, Dr. J. S. 
Brooks, Geo. G. 
Billings, Frederick. 
Burdge, Franklin. 
Benjamin, Morris W. 
Bradley, Chas. W. 
Blodgett, Mrs. Wm. T. 
Blake, Theodore A., New Haven. 
Brydges, Rev. Ralph L., 
Islip, N. Y. 
Beer, William, New Orleans. 
Burr, Prof. Wm. H. 
Batchelor, Charles. 
Barnes, Chas. J., Chicago. 
Balch, Berkeley. 
Bauchle, Thos. H. 
Bayard, Louis P., Short Hills, N. J. 
Bailey, James H. 
Brownell, Geo. F. 
Baker, O. M., Springfield, Mass. 
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Date of Election. 


Fellows. 


Date of Election. 


1899 Browne, Aldis B.,Washington City. 1888 Crimmins, John D. 


1899 Beach, Harlan P. 

1899 Baldwin, Wm. D. 

1899 Botsford, Elmer F. 
1899 Burroughs, Rev. E. B., 


1888 Chase, George. 
1888 Cook, Henry H. 
1888 Canda, Chas. J. 
1888 Coleman, James S. 


Darlington, S.C. 1888 Chrystie, Wm. F. 


1874 Church, Col. George E.,London. 


1874 Conyngham, Wm. L. 
1875 Cameron, Sir Roderick W. 
1879 Coddington, Gilbert S. 
1882 Clarkson, Banyer. 

1883 Chapman, Henry E. 

1884 Claflin, John. 

1884 Connor, W. E. 


1888 Chisolm, George E. 

1889 Clark, Chas. F. 

1889 Crane, Chas. R., Chicago. 
1889 Clausen, George C. 

1889 Comstock, Geo. Carlton. 
1890 Chanler, Wm. Astor. 
1890 Carter, A. 

1890 Cockcroft, Miss Mary T. 
1890 Carnrick, Jno. 


1886 Colvin, Verplanck, Albany, N Y. 1891 Cohen, Sam’! M. 


1886 Carter, Henry C. 

1886 Chauncey, Elihu. 

1887 Cranitch, William J. A. 
1888 Coutan, Adolphe R. 
1888 Coutan, Charles Albert. 
1888 Cochran, William F. 
1889 Coxe, Henry B. 


1889 Carter, John J., Titusville, Pa. 


1897 Comstock, Frederick H. 
1897 Chapin, Chester W. 


1891 Cogswell, W. B., Syracuse. 
1891 Clapp, Geo. H., Pittsburg. 
1891 Cooper, John. 

1892 Comer, John H. 

1893 Coolidge, J. Randolph, Boston. 
1893 Crawford, Francis. 

1893 Cummings, Thos. H., Boston. 
1894 Cook, F. A., M.D. 

1894 Carey, Wm. Francis. 

1895 Carter, Walter S. 


1899 Cox, John Lyman, Philadelphia. 1897 Chamberlain, Rev. L. T. 


1856 Cooper, Hon. Edward. 
1868 Chapman, Joseph H. 
1874 Constable, James M. 
1874 Crosby, Hon. J. Schuyler. 
1874 Colgate, James B. 

1874 Constantine, Andrew J. 
1874 Crocker, Geo. A. 

1876 Curtis, Benj. L. 

1882 Coudert, F. R., LL.D. 
1882 Conkling, N. W., D.D. 
1883 Clyde, W. P. 

1883 Clews, Henry. 

1884 Carey, Henry T. 

1886 Conger, Clarence R. 
1886 Coffin, Edmund. 

1886 Church, Benjamin S 
1886 Corthell, E. L. 

1886 Clarke, C. C. 

1886 Calder, George. 

1887 Clark, Jefferson. 

1887 Cannon, H. W. 

1887 Compton, A. T. 

1888 Colgate, Abner W. 


1897 Corning, G. M. 
1897 Cameron, W. L. 
1897 Chambers, Frank R. 
1897 Church, Geo. H. 
1897 Coffin, C. A. 
1897 Chamberlain, Rev. John. 
1897 Combe, Mrs. William. 
1897 Cassard, Wm. J. 
1898 Cook, Eugene B., Hoboken. 
1898 Carmalt, Dr. W. H., New Haven. 
1898 Cox, A. Beekman, 
Cherry Valley, N. Y. 
1898 Clous, Col. J. W., U.S. A. 
1898 Curtis, Osborn Marcus. 
1898 Coppell, George. 
1898 Collier, M. Dwight. 
1899 Chisholm, Hugh J. 
1899 Chace,George A., Fall River, Mass. 


1874 de Peyster, Gen. J. Watts. 
1874 Dunscombe, Richard T. 
1874 Du Bois, Wm. A. 

1875 de Peyster, Frederic /. 
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Date of Election. 

1877 Davis, Joseph Beale, Orange, N. /. 

1880 Deane, John H. 

1880 Dexter, Henry. 

1880 Deen, William M. 

1881 Docharty, Augustus T. 

1882 Dunlap, Robert. 

1884 Douglas, James. 

1885 Dupré, Ovide. 

1886 de Lancey, Edward F. 

1887 Doudge, James R. 

1888 Davenport, Hon. Ira, Bath, N. Y. 

1888 Drexel, Mrs. Joseph W. 

1889 Donald, Peter. 

1890 Dinsmore, C. Gray. 

1856 Douglass, Andrew E. 

1856 Dodge, Wm. E. 

1871 Daly, Hon. Joseph F. 

1874 Delafield, M. L. 

1874 Dun, R. G. 

1875 Davies, Julien T. 

1875 Davison, Charles A. 

1875 Dommerich, L. F. 

1880 Du Bois, Frederick N. 

1883 Decker, Jos. S. 

1884 Davis, Howland. 

1884 Dalley, Henry, Jr. 

1886 Dix, Morgan, D.D. 

1887 Davenport, W. F., M.D. 

1888 Dunham, James H. 

1889 De Zeller, John R. 

188g Dodd, S. C. T. 

188g Durkee, Eugene W. 

1889 Dwight, Jonathan, Jr., M.D. 

188g Dupont, Col. H. A., 
Wilmington, Del. 

1889 Daley, Geo. H. 

1890 Douglas, O. B., M.D. 

1890 Dellinger, Chas. F. 

1891 Drey, Max. 

1892 Daniels, W. L., Bayonne, N. J. 

1892 Draper, Mrs. Henry. 

1892 DeBuys, A. 

1893 Dodson, Robt. Bowman. 

1894 Dieterich, Chas. F. 

1894 Duvall, Wm. C. 

1894 Dean, C. W. 

1895 Daniels, Charles H. 

1895 Dessar, Leo C. 

1895 De Kalb, Courtenay. 

1896 Dodge, Richard E. 


XUM 


Date of Election. 
1897 Delbridge, Chas. L., St. Louis. 
1897 Dillingham, Edwin R. 
1897 Doremus, R. Ogden, M.D. 
1897 Dodge, Rev. D. Stuart. 
1897 Dubourcq, Louis I. 
1897 Doughty, Mrs. Alla. 
1897 Dunnell, Wm. N., D.D. 
1897 Dunscomb, S. Whitney, Jr. 
1898 Davis, J. C. Bancroft, LL.D., 
Washington. 
1898 Dunham, Edward K., M.D. 
1898 Davidson, James W., 
Tamsui, Formosa. 
1899 Diven, George M., Elmira, N. Y. 


1879 Eliott, Samuel. 

1882 Emerson, J. W. 

1882 Ellis, Wilbur Dixon. 

1882 Earle, Joseph P. 

1886 Zaston, Robert T. B. 

1859 Evarts, Hon. William M. 
1868 Emmet, Thomas Addis, M.D. 
1875 Ellis, John W. 

1877 Elderkin, John. 

1880 Eckert, Gen. Thomas T. 
1882 Edwards, Hon. J. Pierrepont. 
1883 Eno, Amos F. 

1886 Ellis, Geo. W. 

1887 Elkins, Hon. S. B. 

1887 Egleston, Melville. 

1891 Eustis, W. E. C., Boston. 
1891 Eyerman, John, Easton, Pa. 
1897 Eimer, August. 

1897 Ellison, John E. 

1898 Emmonds, J. Gordon. 


1874 Fox, Austen G. 
1886 Flaglr, H. M. 


1888 Ferguson, Walton, 
Stamford, Conn, 


1890 Fearing, Daniel B., Newport, R. J. 

1897 Flanigan, William L. 

1898 Ferguson, Prof. Henry, 
Hartford, Conn. 

1864 Faile, Thomas H, 

1871 Fliess, Wm. M. 

1873 Freedman, Hon. John J. 

1874 Farragut, Loyall. 

1875 Fargo, James C. 

1875 Fuller Charles D. 

1875 Ford, James B. 
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Fellows. 


Date of Election. 


1875 
1882 
1884 
1887 
1889 
1889 
1889 
1889 
1890 


1890 
1890 


1892 
1894 
1894 
1894 
1895 
1896 
1897 
1897 
1898 
1899 


1868 
1868 
1874 
1879 
1881 
1883 
1883 
1886 
1886 
1887 
1889 
1889 
1893 


1898 


1856 
1868 
1879 
1881 
1882 
1885 
1885 
1886 
1886 
1887 


Folsom, George W. 

Fairbanks, Leland. 

Frazer, Alfred. 

Floyd, John Gelston. 

Frazar, Everett. 

Freeland, Theodore H. 

Flint, Chas. R. 

Freeman, Wm. C., Cornwall, Pa. 
Fellowes, F. Wayland, 


New Haven, Conn. 


Fairchild, Hon. Chas. S. 
Farnam, Henry W., 


New Haven, Conn. 


Fairchild, Samuel W. 

Frick, John. 

Fox, Andrew Jackson, M.D. 
Frazer, Horatio N. 

Foot, James D. 

Farquhar, Edward Y. 
Ferguson, Wm. E. 

Fitz Gibbon, Edward. 
Fearons, Geo. H, 

Farmer, Silas, Detroit, Mich. 


Gebhard, William H. 
Gerry, Elbridge T. 

Gibbs, Theodore K. 
Graves, Arthur B. 

Grace, Hon. William R. 
Greenough, John. 
Goodridge, John C., Jr. 
Gunther, Franklin L. 
Goodwin, James /. 
Grosvenor, James B. M. 
Gage, E. B., Tombstone, Arizona. 
Gest, Erasmus, Reno, Nev. 
Gilbert, J. H. Grenville, 


Ware, Mass. 


Goodnow, Lieut. Harold P., 


U.S. A. 


Greenwood, Isaac J. ’ 
Green, Hon. Andrew H. 
Gay, Joseph E. 

Garland, James A. 
Gardiner, J. Grahame. 
Glazier, Simon W. 
Gibson, George Rutledge. 
Gallatin, Frederic. 
Godkin, E. L. 

Gould, George J. 


Date of Election. 
1887 Gossler, Gustav H. 
1888 Grafton, Joseph. 
1889 Gilbert, G. K., Washington, D. C. 
1891 Greene, David M., Troy, N. Y. 
1891 Gay, Edward, Mt. Vernon, N. Y. 
1892 Greenwood, Langdon, Jr. 
1892 Gutteridge, Rev. John A., 
Newark, N. J. 
1894 Gherardi, Rear Adm. Bancroft, 
U.S. N. 
1894 Gibbs, John Wilson, M.D. 
1894 Gould, Linus A. 
1895 Greeff, Ernest F. 
1897 Gunther, Charles B. 
1897 Grossmann, Ignatius R. 
1897 Garver, John A. 
1897 Gibbs, Fredk. S. 
1897 Gleason, John J. 
1897 Greene, D. 
1897 Gruber, Abraham. 
1897 Green, Fredk. V. 
1897 Golding, John Noble. 
1898 Green, Samuel Swett, 
Worcester, Mass. 
1898 Goodridge, Mrs. Frederic. 
1898 Goodwin, Rev. Francis, 
Hartford, Conn. 
1898 Greene, Jacob L., Hartford. 
1898 Gadd, Luther G. 


1859 Havemeyer, John C. 

1868 Huntington, Daniel. 

1869 Hadden, John A. 

1872 Holbrook, Levi. 

1874 Hinton, John H., M.D. 
1874 Huntington, C. P. 

1878 Hitchcock, Hiram. 

1883 Hebert, Henry B. 

1883 Hurry, Edmund Abdy. 
1883 Hoyt, Alfred M. 

1888 Hoyt, Henry R. 

1889 Huntington, Charles P. 
1889 Hurtt, Frank D. 

1889 Hitchcock, Welcome G. 
1892 Hyde, Clarence M. 

1895 Hutchinson, Charles Hare. 
1897 Hearn, Geo. A. 

1898 Hubbard, Robert /. 

1898 Hearn, Arthur H. 

1899 Herbert, John W. Helmetta, N. /. 
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1856 Hewitt, Hon. Abram S. 
1868 Hall, Elial F. 

1871 Hand, Clifford A. 

1874 Haines, John P. 

1874 Hendricks, Edmund. 

1874 Hoyt, Harlow M. 

1876 Holt, Henry. 

1876 Hoes, Wm. M. 

1878 Hinman, Wm. K. 

1879 Hamilton, Wm. G. 

1881 Hinman, Russell. 

1882 Hascall, Theodore F. 

1882 Higginson, James J. 

1883 Hyde, E. Francis. 

1885 Hubbard, Walter, Meriden, Ct. 
1886 Hoe, Robert. 

1886 Henderson, Harold G. 

1886 Hoffman, Eugene A., D.D. 
1886 Hitchcock, Bradford W. 
1886 Hillhouse, Thomas G. 

1887 Hinchman, Walter. 

1887 Hastings, Prof. Thomas S., D.D. 
1887 Hague, James D, 

1887 Hunker, Lieut.-Comm. J. J., 


U.S. N. 


1887 Hayes, Richard Somers. 

1887 Hoadley, Hon. George. 

1888 Hard, Anson W. 

1888 Harbeck, Chas. T., Islip, N. Y. 


1889 Haynes, Prof. Henry W., Boston. 


1889 Hastings, W., Wilmington, Del. 
188g Harper, Orlando M. 

1889 Hallidie, A, S., San Francisco. 
1889 Howells, Henry C. 

1899 Hill, James J. 

1890 Husted, Seymour L., Jr. 

1891 Henderson, Joseph J., 


Kingsbridge, N. Y. 


1891 Haas, Kalman. 

189t Herrman, A. 

1891 Hazard, Fred’k R., Syracuse. 
1893 Holden, E. F., Syracuse. 
1893 Hurlbut, Theo. D. 

1893 Hitchcock, Henry, St. Louis. 
1893 Holls, Fred’k Wm. 

1893 Huntington, Archer M. 

1894 Hoyt, Eugene F., M.D. 
1894 Haven, J. Woodward. 

1894 Hildreth, J. Homer. 

1895 Hoyt, Dr. Ezra P. 


Date of Election, 

1896 Hartley, Henry, M.D. 

1896 Hotchkiss, Miss C. W. 

1896 Hoppin, Hamilton L. 

1897 Hagerman, G. E. 

1897 Hoppin, Samuel Howland. 

1897 Heike, C. R. 

1897 Hudson, John E., Boston. 

1897 Hendricks, Clifford B. 

1897 Humphreys, Alex. C. 

1897 Hart, Walter T., Rye, N. Y. 

1897 Hoe, Wm. A. 

1897 Heinsheimer, L. A. 

1897 Huyler, John S. 

1897 Hochschild, Berthold. 

1897 Hetzel, John J. 

1897 Hyde, Dr. Fredk. E. 

1897 Hoey, Rev. Jos. L. 

1898 Hodgson, Richard, LL.D., Boston. 

1898 Hoppin, Prof. James M., D.D., 

New Haven. 

1898 Howell, Maxwell D. 

1898 Holmes, George. 

1898 Hurley, Thos. J. 

1899 Hinkley, James W., 
Poughkeepsie, N. Y. 


1881 Brayton. 

1887 J/sham, Charles. 

1887 J/vison, David B. 

1859 Ireland, John B. 

1874 Iselin, Adrian, Jr. 

1890 Irving, Walter. 

1899 Irwin, William. 

1899 Insull, Samuel, Chicago. 


1874 Jesup, Morris K. 

1880 Jewett, George L. 

1886 Jackson, Rev. Samuel M. 

1888 Jones, Oliver L. 

1871 Jones, Walter R. T. 

1874 Jenkins, Wm. L. 

1874 James, D. Willis. 

1874 Jaffray, Robert. 

1879 Jay, William. 

1881 Johnson, Bradish. 

1885 Juilliard, A. D. 

1886 Janeway, Henry L., 
New Brunswick, N. J. 

1886 Jacobi, A., M.D. 

1887 Jenkins, Augustus S. 
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Date of Election. 
1890 James, Walter B., M.D. 
1890 Johnes, Edward R. 
1890 Janin, Henry. 
1891 Jaques, W. H., 
Little Boar’s Head, N. H. 
1891 Jones, Washington, Philadelphia. 
1891 Jaffray, Robt., Jr. 
1893 Johnson, Reverdy, Baltimore. 
1893 Jenkins, Michael, Baltimore. 
1893 Julien, Alexis A. 
1894 James, Arthur Curtiss. 
1895 Jennings, Oliver G. 
1895 James, Charles F. 
1897 James, Edward C. 
1897 Jackson, Theodore F. 
1897 Judson, Rev. Edward. 


1873 Kennan, George, Washington, D.C. 
1874 Kingsland, William M. 
1876 Knauth, Percival. 
1877 King, Clarence. 
1878 Kernochan, Jas. Lorillard. 
1880 Keene, James R. 
1881 Kennedy, John S. 
1881 Kane, Grenville. 
1882 King, George Gordon, 
Newport, R. I. 
1885 Keppler, Rudolph. 
1886 Kidder, Camillus G. 
1887 Knight, George T. 
1888 Kelly, Edward. 
1889 Kimball, F. ]., Philadelphia, Pa. 
1893 Kane, Henry Brevoort. 
1895 Kean, Hamilton F. 
1898 King, Hon. John A. 
1874 King, Edward. 
1874 Keck, Thomas. 
1879 Kane, S. Nicholson. 
1881 Kirsch, Louis. 
1883 Kerr, Walter. 
1883 King, D. H., Jr. 
1887 Kevan, William. 
1888 Kissel, Gustav E. 
1888 Kellogg, Charles, Athens, Pa. 
1888 Kennedy, H. Van Rensselaer. 
1889 Kauffmann, S. H., 
Washington, D. C. 
1890 Kempton, C. W., 
Oro Blanco, Arizona. 
1891 Kissel, Rudolph H. 


Fellows. 


Date of Election. 
1892 King, John Hurtin. 
1897 Kemmerer, M. S., 
Mauch Chunk, Pa. 
1897 Kimball, Alfred R. 
1897 Kohn, S. H. 
1897 Keene, Roswell W. 
1897 Kelso, Radford. 
1897 Keiley, John D. 
1898 Kohn, Harry D. 
1898 Kahn, O. H. 
1899 Knight, D. Allen, Philadelphia. ° 


1859 Lathers, Richard. 
1869 Lawrence, John S. 
1870 Loew, Hon. Frederick W. 
1874 Lorillard, Pierre. 
1875 Low, Hon. Seth. 
1876 Low, A. Augustus. 
1878 Loubat, J. F., LL.D. 
1881 Libbey, Prof. William, 
Princeton, N. /. 
1881 Langdon, Woodbury G. 
1881 Little, Hon. Joseph J. 
1886 Ludington, C. H. 
1888 Lynch, James D. 
1890 Loth, Joseph. 
1896 Lewis, Clarence McK. 
1897 Livingston, Goodhue. 
1899 Lippincott, Henry H., 
Cinnaminsun, N. /. 
1878 Leon, Néstor Ponce de. 
1882 Langdon, Woodbury. 
1882 Lapham, Lewis H. 
1883 Lounsbery, R. P. 
1886 Leete, C. H. 
1887 Logan, Walter S. 
1889 Lovell, Frank H. 
1889 Lydig, David. 
1890 Lamberton, Chas. L. 
1891 Levine, Julius. 
1891 Loewy, Benno. 
1891 Leavitt, E. D., 
Cambridgeport, Mass. 
1891 Lewis, Enoch, Philadelphia. 
1892 Lawrence, E. A. 
1893 Learned, Hon. Wm. L., Albany. 
1895 Landon, Francis G. 
1895 Le Boutillier, Thos. 
1897 Long, Thos. J. 
1897 Lawrence, Cyrus J. 
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Fellows. 


Date of Election. 


1897 
1897 
1897 
1897 
1898 
1898 


1898 
1898 
1898 
1898 
1899 


1859 
1859 
1863 
1864 
1868 
1872 
1874 
1874 
1874 
1875 
1878 
1880 
1882 
1883 
1883 
1884 


1884 
1885 
1887 
1888 
1888 
1888 


1889 
1892 
1895 
1898 
1868 
1872 
1874 
1874 
1874 
1875 
1875 
1875 
1876 


XUM 


Larrabee, Jesse. 
Lobenstine, Wm. C. 
Lachman, Samson. 
Livermore, Frank, M.D. 
Lowenstein, B. 
Lamberton, James M., 


Harrisburg. Pa. 


Lincoln, Solomon, Boston. 
Lockwood, Homer N. 
Ladd, Rev. Horatio Oliver. 
Lane, Wolcott G. 

Luttgen, Walther. 


Morrell, William H. 
Moore, Frank. 
Moore, W. H. H. 
Morton, Hon. Levi P. 
Marquand, Henry G. 
Marié, Peter. 
Morris, Henry L. 
Morgan, J. Pierpont. 
Merrall, William /. 
Martin, Bradley, 
Musgrave, Thomas B. 
Mills, D. O. 

Markoe, F. H., M.D. 
Mackay, Donald. 
McCreery, James. 
Moore, Joseph, Jr., 


Philadelphia, Pa, 


MacKellar, William. 

Morison, George S., Chicago, Ill. 
Morgan, William Fellowes. 
Marquand, Henry. 

Mason, Alexander T. 

Martin, Oswald /., 


Whitehouse, N./. 


Maitland, Alexander. 
Mills, A. G. 

McCord, Wm. H. 
Morris, Newbold, 
Morrison, Henry. 
Meyer, F. William. 
Marble, Manton. 
Moir, James. 
McAlpin, David H. 
Mitchell, Edward. 
Marcus, Arnold. 
McLanahan, Geo. William. 
Mitchell, W. Howard. 
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1879 
1882 
1883 
1885 
1886 
1887 
1887 
1887 
1887 
1888 
1888 
1888 
1888 
1889 
1889 
1889 
1889 
1889 
1889 
1890 
18g0 
1890 
1890 


1890 
1891 
1892 
1893 
1895 
1895 
1896 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1898 
1898 
1898 
1898 
1898 
1898 
1898 


Miller, John Bleecker. 

Marquand, John P. 

Morgan, E. D. 

Mackenzie, D. E. 

Moses, Raphael J., Jr. 

Malcolm, William L. 

Mack, Jacob W. 

Mali, Henry W. T. 

McCready, N. L. 

Morgan, Rev. D. Parker. 

Moss, Mrs. J. Osborne, Sandusky, O. 

Myers, Theodore W. 

McKeever, J. Lawrence. 

Martin, Robt. C. 

McCormick, Hon. R. C. 

Milliken, James. 

Macdonough, James. 

Morgan, Wm. H. 

Marié, Léon. 

Mallory, S. H., Chariton, Iowa. 

Mackey, Chas. W. 

Montant, Alphonse. 

McCarter, Hon. Thos. N., 
Newark, N. J. 

Mackay, J. W. 

Meeks, Edwin B. 

Miller, Hon. Warner. 

Moss, H. O., New Berlin, N. Y. 

McMillin, Emerson. 

Marcus, Geo. E. 

MacCoun, Townsend. 

McKeen, James. 

Marc, Theophilus M. 

Merrill, Wm. F. 

Morris, Robt. T., M.D. 

Metz, H. L., M.D. 

McDonald, John E. 

Marshall, Louis. 

Muller, Edward M. 

Miller, Geo. C. 

Murray, David. 

Millar, Geo. W. 

Mills, T. M. P., Lakewood, N. J. 

Marston, Edwin S. 

McAlan, John. 

Magerhans, Adolph W. 

Marsh, Joseph A. 

Mackie, Charles Hall. 

MacKie, James Steuart. 

Moss, Charles H., Sandusky, O. 


| 
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Fellows. 


Date of Election. 


1898 
1898 
1899 
1899 
1899 


1899 


1886 
1891 
1897 
1874 
1880 
1886 
1889 
1891 
1892 
1893 
1895 
1896 
1897 
1897 
1897 
1897 
1899 


1899 


1874 
1875 
1875 
1879 
1887 
1888 
1895 


1874 
1875 
1879 
1881 
1882 
1889 
1893 
1896 
1897 
1897 
1898 


1852 
1872 


McLean, Donald. 

Moxham, Edgar C. 

Mahl, William. 

Matthews, George E., Buffalo. 
Martin, Mahlon C., 


New Brunswick, N. J. 


Mitchell, John Murray. 


Neftel, W. B., M.D. 


‘Newman, Mrs. Angeline E. 
Newell, F. H., Washington, D.C. 


Niles, William W. 

Nelson, William. 

Notman, John. 

Nun, R. J., M.D., Savannah, Ga. 
Newkirch, Chas. : 
Nichols, O. F. 

Nelson, E. B., Rome, N. Y. 
Nason, Carleton W. 

Nelson, Frank G. 

Nevers, Geo. G. 

Notman, George. 

Nichols, Geo. L. 

Nixon, Lewis. 

Newbold, Clement Buckley, 


Philadelphia. 
Newton, James S., Holyoke, Mass. 


Ottendor fer, Oswald. 
O’ Connor, Thomas H. 
Opdyke, William S. 
O’Brien, Thomas S. 
Ogden, William B. 
Oakes, T. F. 

Owen, Miss Luella A., 


St. Joseph, Mo. 


Olyphant, Robert M. 
Ottiwell, John D. 
O’Gorman, Richard. 
Oakley, Henry A. 
Oppenheim, Edward L. 
Orr, Alexander E. 
Operti, Albert. 

Owen, James. 

Ohman, August R. 
Owen, Mrs. Thos. Jefferson. 
Obermeyer, Joseph. 


Poor, Henry V. 
Parish, Henry. 


Date of Election. 


1882 
1882 
1882 
1884 


1885 
1885 


1886 
1887 
1889 


1890 
1891 


1893 
1893 
1894 
1897 
1897 
1898 
1898 
1898 
1871 
1874 
1874 
1874 
1875 
1876 
1880 
1880 
1881 
1882 
1882 
1882 
1884 
1886 
1886 
1887 
1887 
1887 
1888 
1888 
1888 
1889 
1889 
1889 
1890 
1890 


Parsons, William. 
Parrish, James C. 
Parsons, Mrs. E. 
Plush, Dr. Samuel M., 


Philadelphia, Pa. 


Post, William Henry, 


Ogdensburg, N. Y. 


Planten, J. R., 


Consul for the Netherlands. 


Phoenix, Phillips. 
Phoenix, Lloyd. 
Pickering, Prof. E. C., 


Cambridge, Mass. 


Plumb, Edward L. 
Porter, Henry Kirke, 


Pittsburg, Pa. 


Pierce, Moses, Norwich, Conn, 
Platt, J. D., Dayton, Ohio. 
Pyne, M. Taylor. 
Paton, Wm. Agnew. 
Parsons, George. 

Paget, Almeric H. 

Pell, Frederick A. 

Pyne, Percy R. 
Peabody, Hon. Chas. A. 
Peabody, Arthur J. 
Penfold, William Hall. 
Pondir, John. 

Prentice, W. P. 

Plum, James R. 
Pinchot, James W. 
Powell, Wilson M. 

Post, Charles A. 

Platt, Hon. Thos. C. 
Parsons, John E. 
Parsons, Charles. 

Post, George B. 


Pryer, Chas., New Rochelle, N. Y. 


Parris, Edward L. 


Perdicaris, Ion, Tangier, Morocco. 


Parsons, Wm. H. 
Peters, Samuel T. 
Perry, William A. 


Paine, Robert Treat, Boston, Mass. 


Phillips, Wm. D. 

Palmer, S. S. 

Peck, Charles E. 
Putnam, Geo. L. 
Perkins, W. H. 

Potter, Edward Clarkson. 
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Fellows. 


Date of Election. 


1890 
1890 
1891 
1891 
1891 
1891 
1893 
1893 
1894 
1895 
1895 
1895 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1898 
1898 


1898 
1898 
1898 
1899 
1899 
1899 


1883 
1898 


1868 
1872 
1874 
1874 
1874 
1880 
1883 
1886 
1886 
1887 
1887 
1887 


1889 
1889 
1897 
1898 
1868 


Palmer, Dr. H. R. 

Poor, Henry W. 

Powel, De Veaux. 

Pinkus, Fred’k S. 

Peters, Ed. M. 

Pott, James. 

Pinchot, Gifford. 

Pluygers, Henry. 

Perry, John G., M.D. 

Pickhardt, Carl. 

Phyfe, James W. 

Pease, Walter A. 

Pray, Joseph M. 

Parsons, Wm. Decatur. 

Putnam, Samuel. 

Palmer, N. F. 

Prudden, Prof. T. Mitchell. 

Prentiss, George Lewis. 

Porter, Wm. H. 

Potter, Frederick. 

Preston, Howard W., 
Providence, R. I. 

Pennington, _Wm., Paterson, N. J. 

Piorkowski, Capt. A. E., I. G. A. 

Pruyn, John V. L, 

Phillips, Franklin, Newark, N, J. 

Powell, James, Cincinnati. 

Pratt, Wallace, Kansas City, Mo. 


Quinlin, Leonard G. 
Quincy, Miss Mary Perkins. 


Raven, Anton A. 
Robbins, Chandler. 
Richard, Auguste, 
Reynes, Jaime, 
Russell, Archibald D. 
Robinson, Mrs. John A, 
Rowland, Thomas F. 
Raymond, R. W. 
Rice, Isaac L. 
kobb, Hon, J. Hampden, 
Rowell, George P. 
Rogers, Archibald, 

Hyde Park, N. Y. 
Roelker, Alfred, 
Reed, J. Van D. 
Rubino, Jacob, 
Rhinelander, Miss Serena, 
Rose, Cornelius. 
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1874 
1874 
1874 
1876 
1878 
1881 
1882 
1882 
1882 
1888 
1888 
1888 


1888 
1889 


1889 
1889 


1889 
1890 
1890 
1891 
1895 
1895 
1895 
1896 


1897 
1897 
1897 
1897 
1898 
1898 
1898 
1898 
1898 
1899 
1899 


1856 
1870 
1870 
1872 
1873 
1873 
1874 
1874 
1875 
1875 


Reid, Hon. Whitelaw. 

Riker, Wllliam J. 

Rhoades, John Harsen. 

Ross, William B. 

Rainey, Thomas, M.D. 

Rhinelander, Frederick W. 

Robbins, S. Howland. 

Rhinelander, Charles E. 

Rathborne, C. L. 

Rhinelander, Wm. 

Renwick, Edward S. 

Russell, Hon. John E., 
Leicester, Mass. 

Robinson, Wm. M. 

Ropes, John C., Boston, Mass, 


Rice, Prof. J. M., Northboro, Mass, 
Roberts, Wm. C., D.D., 
Danville, Ky. 

Ryan, Thos. F, 
Roe, Gen. Chas. F. 
Raymond, Chas. H. 
Robbins, Miss Harriet L. 
Reilly, Thos. A., Philadelphia. 
Rouse, Henry C. 
Robbins, Rowland A. 
Ronciére, St. Croix de la, 

Point-a-Pitre, Guadeloupe. 
Reinhart, Joseph W. 
Rusch, Henry A. 
Rothschild, Frank, Jr. 
Richardson, Clifford. 
Reynolds, J. B. 
Rexford, W. M., Montclair, N. J. 
Rawson, Edward Stephen. 
Roeser, John E. 
Redding, Joseph D. 
Russak, Jacob. 
Russak, Frank. 


Schermerhorn, William C. 
Schafer, Samuel M, 

Schafer, Simon, 

Stuyvesant, Ruther furd, 

Scott, Julian, Plainfield, N. /. 
Sturgis, Frank K, 
Schermerhorn, F. Augustus. 
Strong, Hon, W, L. 
Sandford, Elliott. 

Schiff, Jacob H, 
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Fellows. 


Date of Election. 


1876 
1878 


1879 
1879 
1880 
1882 
1882 
1883 
1883 
1886 
1887 
1888 
1888 
1888 
1888 


1890 


1891 
1893 
1897 
1898 
1856 
1856 
1871 


1872 
1873 
1873 
1874 
1874 
1874 
1875 
1875 
1875 


1876 


1877 
1878 
1878 
1879 
1883 
1883 
1883 
1883 
1883 
1883 
1884 
1885 


Sibley, Hiram W., Rochester, N.Y. 
Sands, William R., 

New Hamburg-on-Hudson, 
Stevens, Frederick W. 
Smith, E. Reuel. 
Southwick, Henry K. 
Schuyler, Spencer D. 
Sayre, Lewis A., M.D. 
Sinclair, John. 
Smith, Henry N., Trenton, N. J. 
Sherman, George. 
Stetson, George W. 
Salisbury, Stephen, Worcester, Mass. 
Stott, Frank H., Stottville, N.Y. 
Schultze, John S. 
Sherman, Chas. A. 
Smith, Sir Donald A., 


Montreal, Canada. . 


Suckley, Robert B. 
Sexton, Edward Bailey. 
Shardlow, Joseph. 
Schieffelin, Geo. R. 
Spofford, Paul N. 
Sherman, W. Watts. 
Shaler, Gen. Alexander, 


Ridgefield, N. J. 


Steiger, E. 

Sturges, Frederick. 

Spencer, James C. 

Sloan, Samuel. 

Stuyvesant, Robert R. 

Sands, Andrew H. 

Smith, Lewis Bayard. 

Sturges, Henry C. 

Stewart, Col. Charles Seaforth, 


Cooperstown, N. Y. 


Stryker, Gen. William S., 


Trenton, N. J. 


Schuyler, Philip. 
Stewart, William Rhinelander. 
Smith, S. Newton. 
Stetson, Francis Lynde. 
Stone, Sumner R. 
Spence, Lewis H. 
Smith, William Alex. 
Stern, Louis. 

Scott; Rufus L. 
Sorzano, Julio F. 
Stokes, James. 
Schmelzel, Wm. R. 


Date of Election. 


1886 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1888 
1888 
1888 
1888 
1889 


1889 
1889 
1889 
1889 
1889 
1890 
18g0 
1890 
1890 
1890 
1890 
1891 
1892 
1892 
1893 
1893 
1893 
1893 
1893 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1897 
1897 
1897 
1897 
1897 


Satterlee, F. Le Roy, M.D. 

Stewart, Lispenard. 

Sutton, J. Ford, D.D. 

Schell, Robert. 

Seligman, Dewitt J. 

Smith, Jas. Rufus. 

Smith, Nathaniel S. 

Sellew, T. G. 

Sterry, George E. 

Shortall, John G., Chicago, IIl. 

Stevens, George T., M.D. 

Stephens, Benjamin. 

Smith, A. Cary. 

Smythe, Rev. Hugh. 

Sheldon, Edwin B. 

Smith, Philip Sherwood, 
Buffalo, N. Y. 

Squibb, E. R. 

Steinbriigge, E. 

Steel, W. G., Portland, Oregon. 

Sackett, Henry W. 

Straus, Isidor. 

Schwarzmann, A. 

Sewell, Hon. Wm. J., Camden, N.J. 

Snow, Elbridge G. 

Simonson, Wm. H. 

Schell, Francis. 

Schernikow, Ernest. 

Stanton, John. 

Stieglitz, Edward. 

Stokes, I. N. Phelps. 

Starr, Theodore B. 

Shaw, Chas. A. 

Smith, D. Cady, Schenectady. 

Smith, Benj. E. 

Swayne, Frank B. 

Stevens, C. Albert. 

Sanford, Robert. 

Stevenson, Richard W. 

Shaw, W. M. 

Sands, Robert C. 

Stone, Col. Mason A. 

Sorchan, Victor. 

Scudder, Moses L. 

Smith, W. Wheeler. , 

Standish, Myles. 

Sheehy, W. H. 

Stine, Marcus. 

Salomon, Sidney Hendricks. 

Schaus, Hermann. 
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1897 
1897 
1897 
1898 


1898 
1898 
1898 


1898 
1898 
1898 
1898 
1898 
1899 


1899 
1899 


1856 
1876 
1877 
1882 
1882 
1893 


1856 
1868 
1872 
1874 
1875 
1875 
1877 
1879 
1883 
1884 
1885 
1885 
1886 
1887 
1888 
1889 
1889 
1889 
18go 
18g0 
1890 
1891 
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Shethar, Edwin H. 
See, Horace. 
Stotesbury, Louis W. 
Stevenson, Paul E., 


Garden City, N. Y. 


Salomon, Wm. 
Sheldon, Chas. H. 
Seward, Gen. Wm. H., 


Auburn, N, Y. 


Schouler, James, LL.D., Boston. 
Simpson, Wm. T. 

Schauffler, A. F., D.D. 
Shillaber, William, Jr. 

Seward, George F. 

Smiley, Albert K., 


Mohonk Lake, N. Y. 


Smith, J. Frailey. 
Siebert, Prof. Wilbur H., 


Columbus, O. 


Tiffany, Chas. L. 
Terry, Rev. Roderick. 
Talcott, James. 
Tailer, Edward N. 
Terry, John 


Tobey, Gerard C., Wareham, Mass. 


Tichenor, Francis M., 


Newark, N. J. 


Townsend, Randolph W. 
Taylor, Douglas. 

Tower, Gen. Z. B., U. S. A. 
Taylor, Alfred J. 
Taintor, Charles M. 
Toel, William. 
Tillinghast, Wm. H. 
Turnbull, Robert J. 
Thalmann, Ernest. 
Turner, J. Spencer. 
Tone, T. Wolfe. 
Tiffany, C. C., D.D. 
Thorne, Jonathan. 

Ten Eyck, Sandford R. 
Tresidder, John R. 
Tefft, F. Griswold. 
Tatham, Chas. 

Trask, Chas. H. 


Turner, Elisha, Torrington, Conn, 


Thorp, John R. 
Thorne, Samuel. 
Thaw, Benjamin, Pittsburg, Pa. 
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1891 
1893 
1895 
1896 
1897 
1897 
1897 
1897 
1898 
1898 
1898 


1899 


1888 
1897 
I8gI 
I8gI 
1897 
1898 
1898 


1870 
1875 
1878 
1887 
1887 
1889 
1891 
1854 
1875 
1876 
1887 
1888 
1888 
1890 
1890 
1895 
1897 
1897 
1898 


1870 
1872 
1873 
1874 
1878 
1879 
1882 
1884 


Townsend, Jas. B. 

Trusdell, Warren N., Newark,N.]J. 

Taylor, George. 

Tilton, Edward L. 

Thomas, Geo. C. 

Travis, John C. 

Tonnelé, Walter. 

Treacy, Richard S. 

Thompson, D. W. 

Thompson, Walter, Garrison, N.Y. 

Taylor, Charles M., Jr., 
Philadelphia. 

Todd, Judson Scott. 


Uhl, Edward. 
Underhill, Eugene. 
Ulmann, Ludwig. 
Ullmann, Emanuel S. 
Untermyer, Maurice. 
Untermyer, Samuel. 
Underwood, W. A. 


Van Brunt, Hon. Charles AH. 
von Post, H. C. 

Vanderbilt, William K. 

Van Alen, J. J., Newport, R. 1. 
Van Slyck, George W. 
Vanderbilt, George W. 

Van Winkle, Edgar B. 

Viele, Gen. Egbert L. 

Van Buren, John D. 

Van Hoesen, Hon. Geo. M, 
Verastegui, Alberto, Havana, Cuba. 
Villard, Henry. 

Ver Planck, Wm. G. 

Valentine, Ferdinand C., M.D. 
Vose, Geo. H. 

Vanderpoel, Waldron B., M.D. 
Van Antwerp, William C. 

Van Slooten, William. 

Voelker, John Ph. 


Wilson, Gen. James Grant. 
Wetmore, William Boerum. 
Wiener, Joseph, M.D. 
Wetmore, Hon. George P. 
Whitehead, Henry M. 
Watson, Francis A. 
Williams, David. 

Watson, George H. 
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1886 
1887 


1888 
1890 
1892 
1895 
1898 


1898 
1854 
1868 
1870 
1875 
1876 
1881 
1881 
1884 
1886 
1886 
1886 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1888 


1888 
1888 
1888 
1888 
1889 


White, Hon. S. V. 
White, Julian Leroy, 

Baltimore, Md. 
Woodward, James T. 
Wadsworth, Herbert, Avon, N.Y. 
Wilson, J. B. 
Willets, Robert R. 
Wadsworth,,Wm. Austin, 

Geneseo, N. Y. 
Watkinson, George, Philadelphia. 
Webb, William H. 
White, Alexander M. 
Ward, T. W. 
Winslow, Gen. Edward F. 
Wedemeyer, A.J. D., Liberty, N.Y. 
Whitehouse, Cope. . 
Wilson, John. 
Wood, Wm. H. S. 
Wright, Wm. Phillips. 
Wiman, Erastus. 
White, Horace. 
White, William Aug. 
White, Alfred T. 
Wilson, J. Wall. 
Wheelock, George G., M.D. 
White, Henry, London, Eng. 
Westcott, Clarence L. 
Welling, W. Brenton. 
West, Hon. George, 

Ballston Spa, N. Y. 

Witherbee, Frank S. 
Wynkoop, G. H., M.D. 
Wetmore, Edmund. 
Winslow, Dan. 
Waterbury, John I. 
Wells, Edward, Jr. 


1891 
1891 


1893 
1895 
1895 
1895 
1897 
1897 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1898 
1899 


1899 
1899 
1899 
1899 


1891 
1895 


1884 
1898 


Date of Election. 


Wolcott, Henry Roger, 
Denver, Colo 
Whitney, Hon. Milton B., 


Westfield, Mass. 


White, Miss Georgiana. 

Wills, Chas. T. 

Wells, Charles W. 

Warren, Wm. R. 

Woodford, M. D. 

Wenman, James F. 

Wolff, Emil. 

Whitfield, R. P. 

Walker, Wm. Augustus. 

Woods, John A. 

Wait, Wm. B. 

Wales, C. M. 

Wolfe, J. Burke. 

Wilkins, Hartwell A. 

Warner, Chas. Dudley, Hartford. 
Weston, Edward, Newark, N. J. 
Weare, P. B., Chicago. 

Warner, James Harold. 


Warner, William R., Philadelphia. 


Woods, Edward A., Pittsburg. 
Warburg, Felix M. 
Wetherill, Henry Emerson, M.D., 


OS; A. 


Winters, Byram L. 

Wilson, Alfred B. 

Williamson, Joseph, Belfast, Me. 
Walworth, Mrs. Ellen Hardin. 


Young, Edward L. 
Young, Richard N. 


Zabriskie, Andrew C. 
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PHYSICAL GEOGRAPHY OF NEW YORK STATE. 
BY 


RALPH S. TARR. 


PART IX.—THE SHORE LINES. * 


NATURE OF THE Coast LinE.—As one looks at the map of New 
York, the first thought is that the coast line extends over a very 
small area; but strictly there is a considerable stretch of shore 
line, for not only must the entire boundary of Long Island be 
included (Figs. 13 and 15), together with the coast in the vicinity of 
New York, but the shores of the Hudson as far as the tide extends; 
that is about as far up as Troy. Then, also, there is the extended 
southern coast of Ontario, and a part of Erie, within the State 
boundaries, besides the shores of many other lakes, large and small. 

It is fair to consider the lake and ocean shores together, since, 
broadly speaking, they are the same in kind and origin. On ex- 
posed coasts, as on the outer end of Long Island, the wave action 
is more powerful than it can be in any lake; but the lake waves in 
Ontario are more powerful than the ocean waves in protected parts 
of Long Island Sound; and in many of the small lakes of the State 
the power of the waves is as great as in the Hudson estuary. In 
intensity, therefore, the wave action in lakes resembles that in 
ocean bays; but even where the waves are more powerful, as on 


* For a general discussion of shore lines see Gilbert, Fifth Annual Report, U. S. 
Geological Survey, 1885, 69-123; Monograph I, U. S. Geological Survey, 1890, 
23-89; Gulliver, Proc. Amer. Acad. Arts and Sciences, XXXIV, 1899, 151-258 
(contains an excellent bibliography) ; Desor, Foster & Whitney’s Lake Superior Re- 
port, Part II, 1851, pp. 256-270. 
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exposed ocean coasts, the results produced upon the shore lines 
differ from those in lakes and bays only in degree, and not in kind. 

Besides the greater intensity of open ocean waves, there is also 
a difference in tidal action. Tides and tidal currents are practically 
absent from small lakes, and hardly noticeable in the larger ones, 
such as Ontario;* but in the sea they are very effective agents of 
change. Another difference between lake and ocean coasts is the 
life, both plant and animal, which produces marked influence on 
certain shore lines. Otherwise these coasts are much alike, essen- 
tially the same changes being in progress, and the same general 
results being produced. 


EFFECT OF ELEVATION.—Given a sea shore standing at one level 
for a considerable time, let us examine the results. The waves would 
gnaw their way through into the land, and the currents deposit the 
debris off shore, naturally strewing it more or less regularly over 
the bottom. In time the result would be an off-shore submarine 
plain, composed of unconsolidated debris. Now, let us assume an 
uplift which raises a part of this sea-bottom plain into the air—such 
an uplift, for instance, as might extend the coast of New York and 
New Jersey forty miles further seaward. This would elevate into 
the air a level coastal plain traversed by some valleys and dotted 
with basins, in which water would soon gather; but the boundary 


* The tides and other fluctuations in level of the Great Lakes, including the 
seiches, are described in the following papers: Dearborn, Amer. Journ. Sci., 1829, 
XVI, 78-94; Whiting, Amer. Journ. Sci., 1831, XX, 205-19; Sharpe, Phil. Mag., 
1831, IX, 2nd Ser., 117-19; Mather, Geol. Survey Ohio, 2nd Ann. Rept., 1838, 
23-24; Whittlesey, same, 50-53; Dewey, Amer. Journ. Sci., XX XIII, 1838, 403-5 ; 
same, XXXVII, 1839, 242-3; Ruggles, Amer. Journ. Sci., XLV, 1843, 18-27; 
Hall, 4th Dist. Geol. of New York, 1843, 408-410 ; Dewey, Amer. Journ. Sci., LII, 
1846, 85-7 ; LIII, 1847, 444; Mather, Amer. Journ. Sci., LVI, 1848, 1-20; Foster, 
Proc. Amer. Acad. Arts and Sciences, II, 1848-52, 131-6; Foster & Whitney, Lake 
Superior Rept., 1850, 47-53; Whittlesey, Foster & Whitney, Lake Superior Rept., Part 
II, 1851, 319-339; Amer. Journ. Sci., 1851, LXII, 143-4; Lachlan, Amer. Journ. 
Sci., 1855, LXIX, 60-71, 164-175 ; LXX, 1855, 45-53, (From Canadian Journal, 
July, 1854); Whittlesey, Proc. Amer. Assoc. Adv. of Science, 1857, XI, 154-60; 
Whittlesey, Amer. Journ. Sci., 1859, LXXVII, 305-310 447; Dewey, same, 
LXXVII, 1859, 398-399; LXXIX, 1860, 300-301; Graham, Proc. Amer. Assoc. 
Adv. Sci., 1860, XIV, 52-60; Whittlesey, Proc. Amer. Assoc. Adv. Sci., 1873, XXII, 
42-6; Same, XXIII, 1874, 139-143; Dawson, Nature, 1874, IX, 504-506; Schermer- 
horn, Amer. Journ. Sci., 1887, CXXXIII, 282-284; Drummond, Nature, 1889, 
XXXIX, 582; Drummond, Nature, 1889, XL, 416; Clark, Trans. Canad. Inst., II, 
1890-91, 154-7; Harrington, Nature, XLIX, 1894, 592-3; Blunt, Ann. Rept. 
Chief of Engineers U. S. Army, 1894, Part 6, 3431-35; Gilbert, Nat. Geog. Mag. 
1897, VIII, 238-42. 
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line, where sea and land meet, would form a rather straight coast 
line. The conditions illustrated on the Texas coast would in 
general be reproduced; and, as in the case of the Texas coast, the 
waves and currents would act upon the soft, unconsolidated clays 
and sands of the old sea-bottom plain. 

No such condition as this is noticed in New York State at the 
present day; but at the time when the Hudson River reached sea- 
ward* to the edge of the continental shelf, the contact of waves and 
land was at times of this nature; and, farther back in time, when 
the great Paleozoic sea covered western New York, and the soft 
shales and sands of late Paleozoic age were being lifted out of the 
ocean by the Appalachian Mountain uplift, there were doubtless 
similar conditions in a part of the State now far removed from the 
sea shore. 


EFFECT OF DEPRESSION.— ¢ Grant the same coast with which we 
started before, but this time assume the land to be depressed 
instead of the sea-bed to be elevated, and the conditions produced 
will be found to be very different. Streams have been flowing over 
this land, so that it has been carved into hills and valleys, and now, 
as the sea encroaches upon the sinking continent, it enters up the 
valleys, forming bays, while the hills between them form projecting 
headlands, capes if small, peninsulas if large (Fig. 1). With con- 
tinued sinking, the sea reaches over cross valleys, forming islands, 
with straits behind them; and, if the submergence proceeds still 
further, some of these lower hill-tops become entirely submerged, 
forming shoals. 

Such a coast, in contrast with one due to elevation, is markedly 
irregular, the amount and nature of the irregularity varying with 
the amount of subsidence, the nature of the rocks, and the extent 
to which the land has been dissected by streams. Thus in the 
Canadian region, where the submergence has been extensive, and 
the hard rocks of the country were previously carved by the action 
of great rivers, not only have innumerable small bays, straits, 


* See No. V of this series, Bull. Amer. Geog. Soc., XXX, 1898, 401-406. 

+ The literature on submerged coasts is exceedingly extensive, and the following 
references are to only a few of those which describe the region included in this 
paper: De Geer, Amer. Geol., XI, 18g3, 22-44; De Geer, Proc. Boston Soc. Nat. 
Hist., 1891-92, XXV, 454-477; De Geer, Amer. Geol., 1892, IX, 247-49; Upham, 
Bull. Geol. Soc. Amer., I, 1890, 563-67; Upham, Proc. Amer. Assoc. Adv. Sci., 
1892, XLI, 171-3; Upham, Bull. Geol. Soc. Amer., III, 1892, 508-11 ; Cook, Geol. 
Survey New Jersey, Cape May Report, 1857, 15-65 ; Cook, Amer. Journ. Sci., 1857, 
LXXIV, 341-354; Cook, Ann. Rept. Geol. Survey of New Jersey, 1885, 57-70. 
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capes and islands been produced in marked profusion of variety, 
but also immense bays, like Hudson Bay and the Bay of St. 
Lawrence, immense peninsulas, like those of Labrador and Nova 
Scotia, large islands, such as Cape Breton Island, Newfoundland, 


Sheet Net 


DIXON ENTRANCE TO CAPE ST. ELIAS 


FIG, 


I.—A MAP OF THE DROWNED COAST OF A PART OF ALASKA WHERE THE SEA ENTERS FAR 
INTO THE LAND IN NUMEROUS BRANCHING CHANNELS, 


etc., and extensive shoals, completely submerged hills, such as 
those forming the Fishing Banks. A similar subsidence has pro- 
duced the irregular coast of the British Isles, and has severed them 
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by admitting the sea across the divide between two valleys, forming 
the English Channel. 

In like manner the rocky coast of New England, with its innu- 
merable islands and bays (Figs. 2 and 12), and the still more deeply 
indented fjord coast of Norway, tell ofthe entrance of the sea into 
a sculptured land of hard rock. On the other hand, the sinking of 
a land of softer strata, possessing a more subdued topography, 


FIG, 2.—A PHOTOGRAPH FROM MT. DESERT, ON THE MAINE COAST, SHOWING THE NUMEROUS 
ISLANDS FORMED BY THE DROWNING OF AN IRREGULAR LAND AREA, 


produces a coast of irregular form, but of much less ruggedness. 
Such a coast is well illustrated in Chesapeake Bay and other irregu- 
larities of the continent-border south of New York. 

The depressed coast of the New York section stands midway 
between these two extremes, having some characteristics of each. 
Long Island Sound (Fig. 13) resembles the Chesapeake rather than 
the fjord type of depressed coast; but the Hudson, where it crosses 
the hard strata, is a true fjord of great length. The Bay of New 
York (Fig. 15), the islands near the city, including Long Island it- 
self, and the narrow straits between these, are all the result of the 
depression of the land. In fact, the site of New York City and its 
great possibilities are due to this depression, first by forming a har- 
bor, and secondly, by furnishing protected water communication, 
both eastward along Long Island Sound, and northward along the 
Hudson, and thence, by other means, westward. 

This depression of the coast in the vicinity of New York City 
seems to be still in progress, both on Long Island and on the New 
Jersey coast. In the latter section various signs of subsidence 
have been discovered and discussed by the State Geologist, the 
conclusion which he has reached being that the present rate of 
sinking is about two feet a century.* 


* Cook, Geol. Survey of New Jersey, Cape May Report, 1857, 15-65 ; Cook, 
Amer, Journ, Sci., 1857, LX XIV, 341-354; Cook, Ann. Rept. Geol. Survey of New 
Jersey, 1885, 57-70. 
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The formation of an irregular shore line may be produced in 
other ways, as by mountain folding or by volcanic action, both of 
which will causeislands, peninsulas, bays, etc. , but neither of which is 
at present represented within the boundaries of New York. Another 
cause for irregularity of coast lines is illustrated in Lakes Ontario 
and Erie.* It has been shown that the land has recently risen in 
that section, with a greater uplift in the north than in the south. 
This has acted upon the water of the lakes of the State much as 
the tipping of a basin of water would act, removing the water from 
one side and causing it to rise on the opposite side. The tilting 
of the land has caused an encroachmment of the lake waters upon 
the southern shore, so that the lower valleys have in some cases 
been entered by the lake water and transformed to bays (Figs. 3 
and 20). An examination of a map of the State will furnish 
abundant illustrations of bays of this origin along the southern 
shore of Lake Ontario. 

Then, also, the lakes have occupied valleys which originated be- 
fore the lake water occupied them, usually having been formed by 
stream erosion and transformed to basins by various causes, in New 
York State chiefly by drift dams across some part of the stream 
valley. Many of the linear lakes of New York occupy parts of 
river valleys, as is especially well illustrated in the case of Lake 
Champlain (Fig. 4). When the dam was built and water ponded 
behind it, this naturally entered the side valleys, forming bays, 
capes, islands and straits, much as the sea water has formed them 
when the land has subsided. These irregularities, which are so well 
illustrated in the case of Champlain, are often in part due to the 
effect of tilting of the land, so that in any individual case it may be 
difficult to assign to each of these two causes its relative import- 
ance. The marked irregularity of the eastern end of Lake Ontario, 
including the Thousand Islands (Fig. 5), is due to the rise of the 
lake waters over pre-existing land until they have overflowed across 
the irregular land area, in this case a low hilly divide; for the 
Thousand Island outlet is in no sense the preglacial course of a 
stream of large size. 


DESTRUCTIONAL Forms.—Having briefly considered the causes 
for the marked difference between coasts resulting from land move- 
ment, we will now proceed to the consideration of some of the 
minor changes to which a coast of either origin is subject. 


* See No. VIII of this series, Bull. Amer. Geographical Soc., XX XI, 1899, 233- 
235. 
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Waves are the most potent of the aqueous forces which are 
working toward the modification of the coast lines. Beating inces- 
santly against some parts of the shore, they find two tasks to per- 
form—one to grind off fragments, the other to dispose of them. In 
places where the materials obtained by the waves, whether by 
their own action or supplied by other causes, can be removed, 
either by wave or current action, the shore line is attacked and 
cut back, producing certain forms which may be classed as destruc- 
tional forms. 


FIG. 5.—MAP OF A PORTION OF THE THOUSAND ISLANDS WHERE THE WATERS OF LAKE 
ONTARIO RISE OVER A LOW, HILLY LAND SURFACE, SUBMERGING A PART AND TRANS- 
FORMING THE HIGHER PORTIONS INTO ISLANDS AND PENINSULAS, 


The attack of the waves upon such a coast line varies in inten- 
sity primarily with the force of the waves and the hardness of the 
rock, being most rapid, other things being equal, where the rock 
is soft and the wave action vigorous, 

Where the strata are soluble, as along limestone coasts, solution 
is a factor, and in many rocks the disintegration of the minerals is 
hastened by the salt of the spray and the othér impurities from the 
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sea. Aside from this action, the waves are often able to wrest off 
fragments by their direct blow, as the result of the compression of 
air in cavities and the tremendous hydraulic pressure produced by 
the wave blows. By means of the materials obtained by this action, 
together with the supply furnished from the land by weathering, 
by wind and by rivers, the waves are supplied with effective tools, 
by which they can batter the rocks of the coast and wear them 
back. Itis mainly by this means, rather than by solution or other 
action, that the coasts are worn back into the land; and among 


FIG. 6.—A WAVE-CUT CLIFF IN UNCONSOLIDATED STRATA ON THE SHORE OF LAKE MICHIGAN, 
THAT THIS CLIFF IS BEING CUT BACK AT THE PRESENT TIME IS PROVED BY 
THE ABSENCE OF VEGETATION ON ITS FACE AND BY THE VERY 
NARROW BEACH AT ITS BASE, 


the factors involved, the most important is the mechanical action 
of waves, furnished with rock fragments. 

The battering ram of wave action is concentrated along a mod- 
erately narrow zone, its width varying with the height of the waves; 
but even in this zone there is a still smaller belt of maximum wave 
attack, and along this they saw into the rocks with a rapidity in 
many places sufficient to be noticeable in a single lifetime. This 
zone of maximum wave action swings up and down with the tides, 
and this swing constitutes one of the differences between lake and 
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sea shores; but even in lakes, the fluctuations in level due to 
seiches and other causes (p. 418) produce a certain swing in the 
zone of maximum wave attack. 

Where the waves are eating into soft, unconsolidated strata, the 
removal of materials from the zone of wave action undermines those 
layers that are above it, causing a succession of slides and slips, 
and producing a cliff with the slope which such materials naturally 
assume in the air (Fig. 6). With a continuation of these attacks 
such a cliff is cut further and further back into the land, always 
maintaining a steep slope, and, in general, free from plant cover so 
long as the waves are able to remove the supply which they gain. 
From these bare slopes much rock material is washed into the water 


FIG, 7.—A WAVE-CUT ROCK CLIFF AT CASTINE, MAINE, OVERHANGING ABOVE THE ZONE 
OF MOST ACTIVE WAVE ATTACK. 


by the rain and rills, adding to the burden of the waves. Such 
wave-cut cliffs of clay, sand and gravel are frequently found along 
the shores of the Great Lakes and also in exposed places on the 
shores of the smaller lakes. . 

Much the same result occurs where the waves beat against hard 
rocks; but here the resistance of these more durable layers often 
permits the waves to undercut the cliffs, forming sea caves (Fig. 7). 
More commonly, however, the rock cliffs are nearly vertical, with a 
slight inclination from base to summit, owing to the greater effect 
of weathering in the upper portions of the cliff. Such rock cliffs 
abound along the Erie and Ontario shores in New York, where they 
have been cut into nearly horizontal strata (Fig. 8). Weathering 
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and wave attack have often etched out the Jayers, causing the harder 
ones to stand out in horizontal sheets beyond the general cliff face. 
Joints in the rocks render them more open to wave attack, and their 
effect is often seen in the cliff form, which is frequently made up of 
a series of angles and smooth joint faces (Fig. 9). Where strata are 
inclined, much variety in coast form is produced by the nature of 
the inclination and the variation in the hardness of the strata. 

In localities where the rocks vary in hardness from place to 
place alongshore, the waves often etch out these differences, 


FIG. 8.—A WAVE-CUT CLIFF OF SHALE, FACED BY A NARROW PEBBLE BEACH, AT WESTFIELD, 
N. Y., ON THE ERIE SHORE, 


producing chasms and tiny bays in places where the rocks are 
softer. One often sees such wave-formed irregularities along the 
rocky New England coast. Numerous joints in a certain zone also 
give rise to indentations of this nature, as is frequently illustrated 
in the shale cliffs of the Erie shore; but such wave-cut bays are, of 
necessity, minor shore features, because, as soon as a bay of slight 
depth is cut, the waves are worn out by friction along its sides, 
thus losing force and hence ability to cut further. No real large 
bays can be wave-formed, 

Under favorable conditions waves are able to cut back on the 
two sides of a tiny promontory, and then, aided by weathering, to 
cut behind the end of this, leaving it as an island, or s¢ack, entirely 
removed from the mainland (Fig. 11). The protected sea-coast line 
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of New York is unfavorable to the formation of such destructional 
features as this, and, for the most part, furnishes illustration of the 
opposite type of coast line, that due to processes of construction. 


FIG, 9.—JOINTED FACES OF A WAVE-CUT SHALE CLIFF ON THE SHORES OF LAKE CAYUGA, N, Y, 
THE COAST HAS BEEN SLIGHTLY MODIFIED BY THE BUILDING OF A RAILWAY 
ON THE BEACH AT THE BASE OF THE CLIFF. 


CONSTRUCTIONAL Forms.—The materials furnished to the waves 
and wrested by them from the coast cannot always be at once 
removed. Some of them accumulate at the base of the cliffs, or in 


FIG, 10.—A TINY POCKET BEACH ON THE SHORES OF LAKE SUPERIOR, WHERE THE PEBBLES 
WRESTED FROM THE CLIFFS HAVE BEEN DRIVEN INTO A PROTECTED 
ANGLE IN THE COAST, 
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the minor indentations of the shore line, forming beaches (Fig. 10). 
These become mills in which the waves are able to grind the rock 
fragments to such a size that they are more easily removed. All 
along the coast line, both of the lakes and of the sea, there are 
beaches of this kind, some of them pebbly, others sandy. There 
is a considerable variation in the form of the beaches under varying 
circumstances. 

The simplest beach is that made of fragments from the nearby 
cliffs. Upon this the waves break, rolling the rock fragments to and 
fro and grinding them finer. By the aid of the undertow much of 
this ground-up material is removed and distributed over the bottom, 
off shore, levelling the lake or sea-bed; but much is also disposed 
of by being driven alongshore, for, when a wave breaks against 
the cliff or beach, unless it approaches directly upon the coast, its 
attack is diagonal to the trend of the shore, and with each breaking 
wave the fragments are pushed along the shore in front of the wave. 
When watching the breaking wave one is often able to see this 
movement of the pebbles; and it is equally well proved by studying 
the transportation of rock fragments, of some kind that can be 
easily identified, in the direction of maximum wave movement. 

Added to these two causes for the transportation of wave- 
derived materials, is the current-like movement of the water itself, 
which the wind produces; for, when the wind blows diagonally 
against or parallel to the coast, a surface drift of water is produced, 
which moves alongshore in either one of the two directions, 
according to the wind direction. This wind-formed current tends 
to drift fragments in the same direction that the breaking waves 
push them, and is, therefore, a support to wave action; but it must 
be considered of less importance than wave action, because it is 
never powerful enough to move any excepting the smaller frag- 
ments, while the breaking wave will transport good-sized pebbles, 
and even boulders. 

Since on every coast there is one direction from which the avzer- 
age wind-formed waves strike with greater force and persistence 
than from other directions, there is, of necessity, one direction in 
which the rock fragments are prevailingly moved. For instance, 
on the shores of Lakes Erie and Ontario, the winds from the western 
quadrant are more frequent than those from the eastern, and so the 
rock fragments are moved farther toward the east than toward the 
west.* On Long Island, on the other hand, the west winds, blowing 


* Dewey, Amer. Journ. Sci., LII, 1846, 85-7; LIII, 1847, 444; Clark, Trans. 
Canad. Inst. II, 1890-91, 154-7; Harrington, Nature, XLIX, 1894, 592-3; and 
other articles referred to on p. 418. 
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from the land, are much less effective than the east winds from the 
ocean, and the movement of particles is therefore from the east 
(Fig. 13). 

While we have considered only the movements resulting from 
wind and wave, it must not be overlooked that on the sea shore 
these causes for the movement of particles are sometimes aided, 
sometimes checked, or seriously modified, by the action of the 
tide. In some places tidal currents are so powerful that they fur- 
nish the dominant force in determining the coastal form. This is 
allthe more liable to be true where the tidal currents are powerful, 
because such currents are, as a rule, much less well developed upon 
exposed coasts than they are in the inclosed bays, where wave 
action itself is normally weak and hence easily counterbalanced by 
even moderate tidal currents. 


FIG, I1.—THE HARBOR OF AVALON ON CATALINA ISLAND, CALIFORNIA, SHOWING A 
BEAUTIFUL CRESCENT BEACH AT THE HEAD OF A BAY INTO WHICH 
FRAGMENTS DERIVED FROM THE HEADLANDS ARE DRIVEN, 


The effect upon the coast form of these various causes for removal 
of wave-derived materials is very pronounced. Rock fragments from 
cliffs are often driven into little bays, where, in their protected 
position, they form pocket beaches (Figs. 10 and 11). Or, where 
the coast is more irregular, fragments may be driven from the ex- 
posed outer edges of an island around its margin to the protected 
rear, where, being out of reach of the waves, they form bars, which 
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grow until, finally, the island is connected either to another island 
or else to the mainland (Fig. 12). These tied islands are some- 
times connected with the mainland by a single bar; at other 
times by a double one. 


FIG, I2.—THE DROWNED COAST OF MAINE, SHOWING A PART OF CASTINE HARBOR, WITH PENIN- 
SULAS AND ISLANDS, ONE OF THE LATTER BEING TIED TO THE MAINLAND BY 
A BAR BUILT IN THE LEE OF THE ISLAND, 


In other cases, where the coast is indented by bays, the driving 
of the particles alongshore oftentimes builds a bar from the margin 
of the bay out across the indentation (Figs. 13 and 20). Such 
growing bars will be found on most irregular coasts, sometimes 
so poorly developed that they would not be noticed, excepting 
upon a carefully constructed contour map; or, in other places, 
forming pronounced shoals, dangerous to navigation and requiring 
the location of buoys and even lights to mark their dangerous loca- 
tion. When still further developed, these bars are well above the 
water, either partly, or, in cases, completely inclosing the bay. 
Along the southern shore of Long Island excellent illustrations 
of various stages of this bay-closing are found (Fig. 13).* The 
long bar of Fire Island beach is an excellent illustration of this, 
the fragments from which it is made having been derived by the 
waves from eastern Long Island and driven westward by the winds 
and waves, perhaps aided by tidal currents. 

In the construction of such bars as this the waves, first of all, 
drive the fragments along and heap them up to the height which the 
higher waves reach. This makes a bar in the sea, whose surface is 
exposed to the air under ordinary conditions of weather, being 
reached by the waves only when the heaviest storms prevail. Dur- 
ing this interval of exposure to the air, the finer fragments of sand 
are dried and brought under the influence of the winds, which 
drift them about, broadening the bar and raising its surface higher, 
until finally, habitable land is made in the sea (Fig. 14). By this 


* Rogers, Rept. Brit. Assoc., 1834, IV, 11 ; Mather, First Rept. Geol. of New 
York, 1837, 76-84 ; Second Rept., Same, 1838, 125-133; Mather, Geology of New 
York, rst Dist., 17-33 ; 234-235. 
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combined action of waves and wind, which piles the sand into narrow 
strips, a vast amount of land has been made that is of use for purposes 
of summer resort and for the homes of fishermen. The surface of 
these wind- and wave-constructed bars is usually made of loose 
sand, irregular in form and frequently changing in outline under 
the influence of the variable winds. Sand-dunes, like these in out- 


FIG. 14.—THE SURFACE OF THE BAR OF MONOMOY ISLAND ON THE MASSACHUSETTS COAST, 
A BAR BUILT UP BY WAVES AND WIND, THE LATTER STILL 
SHIFTING THE SAND ABOUT, 


line, are not confined to the bars that have been built zz the sea. 
They are also found bordering the coast, as, for instance, on the 
sandy shore of Long Island.* 

Sandy Hook (Figs. 15, 16 and 17) furnishes another illustration 
similar to the Fire Island beach. On the New Jersey coast the 
effective wave-forming winds blow from the southeast and north- 
east,+ and the materials which these waves derive are drifted along 
the coast, northward by the southerly winds, and southward by the 
northerly winds. Owing to the predominance, or rather to the 
greater effectiveness of the northeast winds, the best bar is that 
developed south of Ocean Grove in the direction of Barnegat ; 


* Mather, Geology of New York, Ist Dist., 30-32 ; 233-4. 

+ Bache, Proc. Amer. Assoc. Adv. Sci., X, 1856, 171-2; Bache, Amer, Journ. 
Sci., 1857, LXXIII, 16-17; Bache, Proc. Amer. Assoc. Adv. Sci., 1858, XII, 
80-92; Bache, Amer. Journ. Sci., 1858, LX XVI, 334-342; Appendix 27, U. S. Coast 
Survey Report, 1858, 197-203; Mitchell, Science, IX, 1887, 204-5 ; Cook, Ann. 
Rept. New Jersey Geol. Survey, 1882, 80-83; Cook, Ann. Rept. New Jersey 
Geol. Survey, 1885, 57-96 ; Davis, Proc. Amer. Acad. Arts and Sciences, XXXI, 
1896, 303-332 ; Gulliver, Proc. Amer. Acad. Arts and Sciences, XXXIV, 1899, 
151-258. For reference to a number of other papers on New York harbor and vicin- 
ity, many published in U. S. Coast Survey Reports, see Nat. Acad. of Science Bio- 
graphical Sketches, vol. I, 1877, pp. 205-212 (bibliography of A. D. Bache). 
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tLIEF MAP OF NEW J SHOWIL THE DROWNED COAST ZAR NEW YORK, 
£ CLIFFS SOUTH OF NEW YORK, THE BARS FORMED BY THE WAVES HE SALT 
MARSHES BEHIND THEM AND THE CLIFFS OF THE OLD LAND BEHIND THESE. 
(NEW JERSEY GEOL, SURVEY MAP.) 
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but an excellent bar is also developed on the northern end, form- 
ing Sandy Hook. Here the winds from the northeast cannot pro- 
duce a great effect, because of the protection furnished by the 
land to the north of the Sandy Houk region; but the waves and 
winds from the southeast, having a much larger stretch of water 
to blow over, are effective, and the sand has been driven along be- 
fore them. Doubtless, tidal currents have had some influence in 
determining the form of Sandy Hook, especially in influencing its 


FIG. 16.—VIEW OF SANDY HOOK FROM NAVESINK HIGHLANDS SHOWING THE BAR PROTECT- 
ING THE OLD SEA CLIFF, FROM WHICH THE PICTURE WAS TAKEN, 
westward turn, although probably the principal cause for this is 
the power of the east wind, which has turned the end of the bar 
landward. 

Before Sandy Hook had been built out to its present position in 
front of the Navesink Highlands, the ocean waves beat directly 
upon the New Jersey coast and cut the cliff which faces the sea- 
ward side of this highland (Figs. 15 and 17). With the constant 
supply of material from the cliffs to the south, driven alongshore 
by winds, waves and tides, the bar has reached further and further 
northward, until it has so compassed the Navesink region as to 
protect the cliffs from further attack by the waves. In geographic 
nomenclature such a growth of land in the sea as is represented 
by the Sandy Hook and Fire Island bars, forms the mew /and, in con- 
tradistinction to the o/d /and, of which Navesink Highlands may be 
takenasatype. Through the action of the waves and winds, in a 
manner similar to that which has been briefly sketched here, a vast 
amount of new land has been built, in the form of off-shore bars, 
from New York City southward to the Rio Grande. 


#4 
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FIG, 17.—THE BAR OF SANDY HOOK STRETCHING FROM THE CLIFFS SOUTH OF LONG 
BRANCH PAS HE BAYS OF THE DROWNED COAST AND IN FRONT 
OF THE SEA CLIFFS OF NAVESINK HIGHLANDS, 
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There are, besides these that have been mentioned, numerous 
other forms assumed by bars. In some places, for instance, a spit 


FIG. 18,—CROW BAR POINT, A SPIT BUILT OUT FROM THE SHORES OF LAKE CAYUGA, 
N. Y., AT A BEND IN THE LAKE, 


grows directly out from the land * where, at a turn in the lake, the 
opposing winds drive fragments before them, and in the conflict of 
forces, build the bar outward (Fig. 18). Elsewhere the spit is curved 


FIG. 19.—-A HOOKED BAR, FORMED BY THE WAVES MODIFYING A DELTA ON THE 
ERIE SHORE AT SILVER CREEK, N, Y. 

at the end, forming a hook. Then, also, there are V-shaped bars with 
the angle of the V projecting outward, and called cuspate forelands. * 

* Tarr, Amer. Geologist, XXII, 1898, I-12. 

* Abbe, Proc. Boston Soc. Nat. History, XXVI, 1895, 489-497; Gulliver, Bull. 
Geol. Soc. Amer., VII, 1895-96, 399-422; Gulliver, Geog. Journ., 1897, IX, 536- 
546; Gulliver, Proc. Amer. Society Arts and Science, XXXIV, 1899, 151-258 ; 
Tarr, Amer. Geol., XXII, 1898, 1-12. 
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Small ones occur on many coasts, and larger ones.are represented 
by Capés Hatteras, Canaveral and Fear. Deltas opposite the 
mouths of streams which enter lakes or bays along the sea coast, 
are often modified by waves and currents until they lose their sym- 
metry of form, and, at least in part, become bars (Fig. 19). In 


. an article limited as this is, it would be impossible to present a 


complete analysis of the wave work and bar construction, so that 
no attempt will be made to explain the variations from the normal 
represented by Hatteras and other cuspate forelands and by some 
of the other forms of bars. 


STRAIGHTENING OF THE Coast.—The effect of the growth of 
bars along an irregular coast is to straighten it, as one may readily 


FIG, 20,—BARS ENCLOSING THE BIG SODUS BAY ON THE ONTARIO SHORE, 


see by examining a map of the Long Island or New Jersey shores 
(Figs. 13, 15, 17 and 20), The headlands are cut back, bars are 
built across the mouths of bays, and the bays themselves are 
frequently filled and obliterated by the supply of material brought 
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into them by streams from the land, by wind, by waves and by tides. 
Sediment from the land has been dumped behind the bars of the 
New Jersey and Long Island coasts, and they have become gradually 
filled, so that, in some places, at low tide, there is direct commu- 
nication between the off-shore bar and the old land. Upon the 
sandy and muddy bottoms of inclosed bays which are being filled by 
incoming sediment, marsh grass takes root and aids in the completion 
of the process of transforming the bay to a level, swampy plain 
(Figs. 15 and 21). This is at first traversed by numerous channel- 


FIG, 21.—A SALT MARSH FORMING BEHIND A SAND BAR AT BOURNE ON THE MASSACHUSETTS 
COAST. 


ways and covered by the high tide; but ultimately it is transformed 
to a level plain, which is only reached by the very highest tides of 
the year, and, later, is gradually built beyond the reach even of 
these. * 

These salt marshes, when they have reached well along toward 
completion, are well adapted to use as farming land, if only the salt 
water can be excluded. Owing to the cheapness of farming land 
in this country, little has been done to utilize the vast resources of 
salt marsh, much of which is located within easy reach of some of the 
large cities. There are vast tracts of such land which might readily 
be reclaimed within a few miles of New York City and hundreds of 
thousands of acres at other places along the sea coast. While little 
has been done in this section, other parts of the world furnish ex- 


* Mather, Geology of New York, 17-19, 234; Cook, Geol. Survey New Jersey, 
Cape May Report, 1857, 15-65, 91-94; Cook, Ann. Rept. New Jersey Geol. Survey, 
1869, 23-41; Cook, Geology of New Jersey, 1869, 300-308; Cook, Ann. Rept. New 
Jersey Geol Survey, 1885, 61-70; Smock, Ann. Rept. New Jersey Geol. Survey, 
1892, 313-353; Vermeule, Ann. Rept. New Jersey Geol, Survey, 1896, 289-317; 
Shaler, Sixth Ann. Rept. U. S. Geol. Survey, 1885, 353-398. 
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cellent illustration of the possibility of reclaiming this land from the 
sea. On our own continent, the largest areas are those in the Bay- 
of Fundy (Fig. 22) (the land of Evangeline), which were reclaimed 
by the Acadians, and which now form some of the best farming land 
in the eastern provinces. In Europe a great deal of salt marsh has 
been reclaimed in England, Belgium, Holland and elsewhere. In 
Holland the reclamation has gone so far as to extend beyond the 
zone of marsh grass growth and include the muddy bay floor; the 
reclamation of the salt swamps of New Jersey will be accomplished 


FIG, 22.—-A DIKE FOR RECLAIMING SALT MARSH IN THE BAY OF FUNDY, 


in the future. Excellent descriptions of the New Jersey marshes 
and the possibilities of their reclamation will be found in the reports 
referred to below. * 

If the land were to remain long enough at the present level the 
Hudson estuary would become partly filled, much as some of the 
shallow bays have already been, and the water area would be nar- 
rowed and the depth decreased. In fact New York Bay would also 
become transformed to a plain traversed by a few channels for con- 
ducting off the fresh water from the land, while even Long Island 
Sound itself would finally suffer the same fate. Doubtless before 
such fate shall have come, the rising or sinking of the land will 
have changed the conditions of the coast line so completely that 
its effect will not be noticeable; but even within historic times the 


* Cook, Geol. Survey New Jersey, Cape May Report, 1857, 15-65, 91-94; Cook, 
Ann. Rept. New Jersey Geol. Survey, 1869, 23-41; Cook, Geology of New Jersey, 
1869, 300-308; Cook, Ann. Rept. New Jersey Geol. Survey, 1885, 61-70; Vermeule 
Ann. Rept. New Jersey Geol. Survey, 1896, 289-317; Shaler, Sixth Ann. Rept. 
U. S. Geol. Survey, 1885, 353-98. 
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measurements of the breadth and depth of bays have shown that 
they are in process of filling, as a geologist would have decided, 
with equal certainty, on the basis of the geological fact that mate- 
rials are entering them in excess of the ability of the oceanic agents 
to remove. This work of filling is so rapid that in many harbors 
constant effort is necessary to prevent the encroachment of land 
upon the sea and to maintain the harbor in good condition. How 
much the filling amounts to in the case of individual bays along the 
lake and sea shore of New York, it is too early to state, for careful 
measurements have not been made through a long enough period 
of time to determine this; nor are we able to say whether the move- 
ment of the land, which is apparently in progress, and which is 
estimated on the New York shore to represent a sinking at the rate 
of about two feet a century, will be sufficiently great to overcome 
the process of filling, which is certainly in progress. 

Elsewhere in the world other forms of life than the marsh 
grasses aid in the production of land in the sea. It will not be 
possible to enter into a consideration of these in detail, but merely 
to mention them. The most important plants are the trees, called 
mangroves, which grow in tropical lands, producing swamps, much 
as the marsh grass of the northern States causes swamps in the 
inclosed areas. In this country we have tree-covered mangrove 
swamps on the Florida peninsula, and they are abundant along many 
other tropical coasts, the tree-covered swamp predominating in 
tropical regions, treeless marshes in temperate latitudes, and both 
being absent from the Arctic. During the coal period there were 
doubtless tree-covered swamps in southern New York, as there 
were in Pennsylvania, though now, by erosion, even the beds of 
coal which they formed have been removed. 

Many animals are engaged in the work of land-making, but none 
are so noteworthy as the corals, which, aided by other lime-secret- 
ing animals, have made so many reefs and islands in the sea. The 
southern end of Florida and the Keys south of that peninsula, as well 
as the Bermuda and Bahama Islands, and the borders of some of the 
West Indian islands, notably Cuba and Porto Rico, are illustrations 
of the work of animal life in land construction. Here, as in the 
case of bars, the work of waves in raising the fragments into the 
air, and of winds in blowing them still higher, are important feat- 
ures in the construction of land, for the animals themselves, which 
secrete the material, are able to grow only beneath the water sur- 
face. Since none of these forms of life are represented in New 
York, no further discussion of them seems called for here. 
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ELEVATED SHORE LinEs.—As has been shown in previous ar- 
ticles of this series,* there are, in various parts of New York State, 
evidences of former higher levels of lakes, particularly along the 
shores of the Great Lakes. These are in the form of well-defined 
deltas, beaches, bars and some wave-cut cliffs. They were formed 
during higher levels of the lakes and now stand as the principal 
witnesses of these former higher levels. 

Also shore lines of marine origin are found in the St. Lawrence 
valley and in the Champlain-Hudson depression. Those in the Hud- 
son valley are not in the form of well-defined beaches; but distinct 
beaches are found in the St. Lawrence and Champlain valleys, and’ 
the discovery of marine fossils in them proves that they were formed 
below sea-level. Since the depression in the north was greater 
than in the south, the ocean shore lines reach higher levels in the 
northern than in the southern parts of New York. This is true 
along the Hudson,+ where the elevation of the marine deposits at 
Albany is 340 feet and near New York 80 feet. While it cannot be 
considered as positively proved that all of the terrace deposits 
along the Hudson are marine, or rather estuarine, in origin, the 
work so far done upon them points towards this conclusion: that, 
in some cases, as for instance, the deltas from the Catskill to Albany, 
the origin is estuarine. 

Far back in geological time there have been other periods when 
shore lines within the boundaries of the State have been elevated 
above the level of the sea. The conglomerates of the Catskill 
Mountains, for instance, represent beaches of Devonian age, and 
there are still others preserved among the Silurian and Devonian 
rocks. Indeed, even before this, near the beginning of the Paleo- 
zoic, the sea carved cliffs along the flanks of the Adirondacks and 
built beaches from the pebbles thus wrested from the land. This 
is proved by the fossil beaches preserved among the consolidated 
strata of Cambrian age. 

These elevated beaches furnish proof of the instability of the 
land and make it still more easy to understand the changes which 
have brought about the irregularities due to land-sinking mentioned 
earlier in the article, and to believe in the possibility of still further 
changes in the future, which may so modify the coast near the City 
of New York as to greatly modify its political and commercial im- 
portance, 


* Bull. Amer, Geog. Soc., 1899, XX XI, 217-235. 
+ See References in Part V of this series, Bull. Amer. Geog. Soc., XXX, 1898, 
405, and in Part VIII, XXXI, 1899, 227. 
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PALESTINE AS ILLUSTRATING GEOLOGICAL AND 
GEOGRAPHICAL CONTROLS. 


BY 


REGINALD A. DALY, 


Harvard University. 


The lack of vitality which has so long characterized the scholas- 
tic and collegiate study of geography is happily being replaced by 
the energy of a truly scientific spirit, and hence this science, the 
most nearly allied of all the natural sciences to everyday human 
interests, is bound to take its place as a higher branch of academic 
study. Geography is to be, like physics, a true science, wherein the 
facts it deals with are brought into the relation of cause and effect; 
and the recognition of this relation is, from the point of view of 
mental development, the most important phase of the study. Ina 
word, the modern conception is that, just as we understand the 
French Revolution by following the currents of French and Euro- 
pean life back along the many tributary channels of the foregoing 
centuries and on into the fuller life of this century, so the present 
geographical facts of a country attain an immensely greater interest 
when they are seen in relation to the past physiographic history of 
that region. 

Viewed from this standpoint Palestine offers most suggestive 
material for discussion. 

The dynamical geologist—he who conceives the forces of nature 
as at work in geological time—sees in Palestine a region in many 
respects without parallel on the earth, yet instructive, as it gives 
him the liveliest illustrations of the great changes that have occurred 
in other ages and in other parts of the globe. The scientific historian, 
on his part, boldly states that ‘‘for a philosophic mind—that is 
to say, for one engrossed in the origin of things—there are not more 
than three histories of real interest in the past of humanity: Greek 
history, the history of the people of Israel, and Roman history.” 
This history of the inhabitants of Palestine is controlled by the 
physiography of the land; and, as we may believe that every man 
of culture should know much of the history, it follows, in our view, 
that he should have some knowledge of the land-forms and physical 
conditions. The following brief sketch is offered as a small con- 
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tribution, intended to supply the need of a modern account of the 
geology and physical geography of this wonderful country. I say 
‘* modern,” because I have tried to present an eclectic summary of 
the safest conclusions which appear within the pages of German, 
French, English and American geological and geographical writings 
of the last thirty years. The otherwise excellent memoir of Robin- 
son is faulty, since, in the early sixties, the geology of Palestine 
was not determined in sufficient detail. 


THE GEoLocy.—The geological history of Palestine is relatively 
simple. Much has yet to be learned by way of supplement to the 
work of Lartet, Hull, Fraas and Diener, but we already know 
enough of the main chapters in the sequence of events to explain 
the existing relief of the country. I shall devote a possibly dis- 
proportionate share of the present paper to the discussion of this 
subject, so fundamental is it to an understanding of the physio- 
graphy. 

First of all, there is recognized in Syria, as in sa many other 
parts of the world, a crystalline basement, on which the later forma- 
tions rest. The determination of the exact age of these rocks is 
not yet complete, but we may be sure that they are geologically 
ancient, and that they bear witness to long-continued residence of 
the region under conditions of subaerial erosion. A complex of 
granites, diorites, porphyries and schists seems to extend, not only 
over Palestine, but into’Arabia Petrza, the Sinaitic peninsula and 
Egypt. The savage scenery of the lofty granitic group in which 
explorers have tried to find the true Horeb, is developed on an area 
of the basement, which has been disclosed by the removal of the 
younger, overlying rocks. The deep valleys now sunk in the base- 
ment have been carved out by the perennial and intermittent tor- 
rents, and by the winds of the desert, according to laws of denuda- 
tion similar to those that governed the disappearance of the-cover. 
This island of crystalline rock, peering out from beneath the over- 
lying thick sandstones and limestones, is a gigantic ‘‘ outcrop”’ of 
the fundamental rocks of all that part of the world. Similarly ex- 
posed in numerous places, they have furnished the Egyptian at 
Thebes, the Pheenician of Tyre, and the Roman of Palmyra with 
the gigantic monoliths for their temples. It is an oft-repeated story 
how Cleopatra’s Needle and the other sister obelisks of Egypt can 
be traced to the quarries of Assuan, near the First Cataract, where 
the Nile is busy hewing out its channel across the ancient rocks, 
This relation of markedly contrasting crystalline foundation and 
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overlying blanket of uncrystalline sediments is exactly paralleled 
in Russia; the low plateau of Finland corresponds to Sinai, the 
rapids in the Dnieper below Kiev to the Nile cataracts, and the 
coarse red granite of Assuan to the beautiful variegated syenite of 
the lower Dnieper. Or again, there is an analogy with the vast 
fundamental complex of Canada in its continuation under Palzo- 
zoic formations to the crystallines of Missouri. 

Excepting these rocks, which stretch far and wide over western 
Asia and northeastern Africa, we have no remnant of formations that 
may have been laid down during all the time from the Archzan to the 
Carboniferous period; that is to say, most of Palzozoic time, during 
which many of the terranes of America were in the making, was in 
Palestine occupied with processes of which we have no record be- 
yond that one of enormous denudation. In this way was produced 
on the old granites and porphyries an uneven surface, far below the 
surfaces of strata which presumably overlay the crystallines. 

The patches of Carboniferous limestone in the south and the 
more recently discovered areas of Jurassic limestone in Palestine, 
indicate that the region was, wholly or in part, submerged beneath 
the sea during those periods. A general submergence of the land 
during the Cretaceous and Eocene time followed, and it was then 
that the very thick limestones and sandstones were deposited which 
were later to compose the main massifs of Palestine. It would 
hardly pay us, in view of our main object and limited space, to go 
into details regarding the nature and succession of these sediments. 
Suffice it to say that they include the famous Nubian sandstone, 
which figures so prominently in the geology of Egypt and of the 
Sahara, and the no less famous Nummulitic limestone from which 
the Sphinx was carved and the bulk of the Pyramids constructed. 

Let us imagine, then, our crystalline basement sinking slowly be- 
neath the Cretaceous sea-level and continuing so immerged through 
most of Eocene time. ‘The waste of the unsubmerged areas round 
about was sorted by river, wave and marine current, and by the 
same agencies laid down on the subsiding floor of the sea as sand- 
stones, clays and marls; at the same time, there was an enormous ac- 
cumulation of the calcareous tests and skeletons of corals, molluscs 
and other animals, the material of the future Palestinian limestones. 
There appears to have been no serious break in the succession of the 
deposits; on the contrary, there is peculiar difficulty in separating 
even the Cretaceous and the Eocene. They grade into each other 
in a manner not often exhibited elsewhere. 

A simple condition this! The late Eocene sea covers horizontal 
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marine strata in all several thousand of feet in thickness. We have 
now to note the most interesting event of all the geological history 
of Palestine, the formation of the master-lines in its topography. 
It is evident that there has been very great movement of the 
earth’s crust since Cretaceous times, if we find the Cretaceous 
limestone on Hermon nearly ten thousand feet above the sea. 
There are two ways in which these movements may take place— 
either by the lateral accretion of rock-masses along lines of 
wrinkling in the crust, or by the massive uplift of the region, prob- 
ably accompanied by massive subsidence in a neighboring district. 
The mountains of Pennsylvania, of Vermont, of British Columbia, 
the Alps, the Pyrenees, are familiar examples of the former kind of 
uplift; the plateaux of Colorado and of Utah illustrate the other sort; 
while the greatest uplifted massif of all those now existent on the 
globe, that of Tibet, combines the two methods on a titanic scale. 
In the language of the dynamical geologist, the movement of the 
crust in the one instance is ‘‘ tangential ’’ with respect to the earth’s 
contour; in the second, it is ‘‘ radial.” In Palestine the chief mo- 
tive in the establishment of the existing relief was radial move- 
ment. The cause of this change of level is one of the hardest nuts 
which the geological theorist has to crack; but we can safely leave 
that problem to him and use the indefeasible /ac¢ with its important 
consequences. 

It is probable that even the Cretaceous sea-bottom was uneasy, 
for we find that certain lavas were extruded and deposited on the 
sea-floor at that time, and, as we shall see, lavas are strongly sug- 
gestive of dislocation and of movement whenever they appear in 
this region. Yet the main disturbance of which we need to take 
account occurred in late Eocene time or during the early Miocene. 
The studies of Palestinian geology do not permit of our dating the 
uplift more definitely, but, on reference to a chronological table of 
the geological formations, the reader will see that post-Eocene time 
is a relatively modern affair. 

Now, what will happen to the massive marine sediments when 
they are upraised thousands of feet above the sea-level? It is pos- 
sible to conceive that they might have come up without a serious 
modification of their almost perfectly horizontal surface, except 
for the carving it would undergo from the streams born upon 
that surface. But the fact was otherwise. The elevation of the 
mass meant strains, the natural result of the enormous power of 
gravitation, when it operates on such a great volume of rock. 
These strains or tensions proved too great for the strength of 
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sandstone, limestone, granite or porphyry, and of the unknown 
rocks beneath them all, and relief was given by wholesale fract- 
urings. 

The German and French geologists tell us that the old-mountain 
plateaux of the Black Forest and Vosges, in western Germany, were 
formerly connected by an intervening belt of similar rock-masses 
of accordant altitude with the two massifs; that, by radial move- 
ment, the whole continuous plateau was gently arched with a north 
and south axis; and that the tension finally grew so great that the 
top of the arch dropped several thousand feet. In this fashion, an 
immense trough was opened between the more stable limbs of the 
arch ; these to-day form the Vosges and the Schwarzwald. No 
better summary of the process can be found than in the well-known 
metaphor, ‘‘the keystone of the arch fell in.” A much grander 
illustration occurs in the long line of mountain blocks that repre- 
sent, not only the keystone but many adjacent stones of. an arch 
which nature tried to establish over what is now the Great Basin of 
the West. The breaking down of the potential arch left the Sierra 
Nevada as the western limb, the Wahsatch as the eastern limb, and 
the ridges of the ‘‘ Rocky Mountains” as the ruins of the middle 
part. Doubtless, all my readers are acquainted with these results 
of the synthetic studies of Leconte and others—the résumé of one 
of the grandest events yet recorded on the earth. Yet we needa 
name for the great depression into which the keystone falls, and I 
shall ask to be permitted the use of a designation derived from the 
European case. We shall thus follow the Germans in calling a 
‘* graben” the depression between two stable massifs which are 
now separated from each other by the subsidence of a block along 
lines of fracture. There is something significant in the name 
‘** graben ’—trench or moat—for the classic locality, since it was a 
military force that changed the ‘* Vosges”’ into the ‘‘ Vogesen.” 

It is not to be implied that a pre-existing fold or swell of the 
ground is necessary for the existence of a graben; the trough may 
be caused simply by the dropping of a block out of any mass of 
rock when the underpinning is too weak to support its weight. In 
the case of the Bekaa graben, in northern Syria, there was certainly 
no arching; authorities differ as to the fact of arching over the Ghor, 
or Valley of the Jordan. Yet, either method of dislocation may 
produce essentially the same topographical forms, and, among 
them, a graben. 

Very probably, there was nothing catastrophic in the formation 
of the Rhine graben; many thousands of years must have elapsed 
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before the great trough was complete, and the ‘‘faulting”’ or 
slipping along the fracture-planes was usually too slow to have 
been followed by human observation. So it was in Palestine. The 
march of events was slow and dignified, worthy of the grand result. 
The simultaneous subsidence of the graben-block, and raising of 
the adjacent blocks, were intermittent; they persisted through part 
of Tertiary and Quaternary time, and may not be finished yet. 
Although the faults, or fractures along which movement has taken 
place are of various date, they have combined to produce a rela- 
tively simple effect on the form of the surface. This effect con- 
sisted in the development of a true graben between two plateaux; 
the ‘‘ Ghor,” including the valley of the Jordan, the depression of 
the Dead Sea and the Wady el Arabah to the south, represents the 
graben; the belt of ‘*‘ mountains ” from Lebanon to the Tih Plateau 
in the Sinai peninsula, belong to the Western Plateau; and Hermon, 
the Gileads, the uplands of Moab and Mt. Seir bound the graben 
as the imposing Eastern Plateau. 

The conspicuous nature of Carmel, with its bold promontory 
dropping off at the Mediterranean shore, has long given it a romantic 
place in the history of Palestine; from the days of Elijah and the 
struggle with the priests of Baal, to the time of Vespasian’s visit at 
the no less heathen Roman oracle, and on to our time of the pictur- 
esque Carmelite monks, It is itself an uplifted, slightly transverse 
block, overlooking a minor graben, partly buried in the modern 
sediments of the alluvial plain of Esdraelon. 

Simultaneously with the dropping of the Ghér and Esdraelon 
blocks, there was the similar down-faulting of an immense block in 
the north which now bears in part the valley of the Orontes River. 
This graben, the Bekaa, separates Lebanon and Anti-Lebanon; with 
the faults representing its continuation, it extends to the moun- 
tainous plateau of Asia Minor, the folded rocks of the Taurus. 
These are of a totally different composition and history; they have 
been dislocated, not so much by faulting as by the intense plication 
of the strata transverse to the meridional trend of the grabens. On 
the south, the Palestinian graben is connected by fractures of com- 
mon direction with the Gulf of Akabah, the northeast arm of the 
Red Sea. That gulf, which in places is as much as four thousand 
feet in depth, is to be regarded as a graben flooded by salt water. 
It seems tolerably certain that the basin of the Red Sea is also a 
graben, interrupting the once continuous crystalline platform of 
Arabia and Egypt; and that our graben-sinking does not stop here, 
but may be recognized in Abyssinia. Professor Suess, who has 
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done more than any one else to emphasize the importance of radial 
movement, attributes the depressions of the great lakes of Central: 
Africa to crustal deformations of the same order and of the same 
age as the Dead Sea faults. 

It is not to be thought, neither was it to be expected, that the 
differential movement was of the same degree throughout the length 
of each graben; on the contrary, the intensity of the action was 
very uneven. In the north it was at a maximum, and Lebanon and 
Anti-Lebanon, even after the wearing of rain and torrent, are still 
the highest parts of the Syrian plateau. For a similar reason, the 
‘*mountains ” of Moab and Judza dominate all southern Palestine. 
It is interesting to note that in both regions these highest blocks 
are adjacent to the deepest parts of their respective grabens. 
Hebron lies 6,000 feet above the bottom of the Dead Sea, and the 
highest summits of Lebanon rise 5,000 feet above the valley of the 
upper Litani. The site of Nebo seems well chosen; for while it is 
situated close beside the deepest depression on any continent, it is 
so high that, from its summit, one can get an unimpeded view of all 
Palestine. With this fact in mind, the reader of Deuteronomy will 
understand how Moses, in the intensely dramatic last hour of his 
life, could see the farthest limits of the future possessions of his 
people. Yet these heights do not by any means represent the 
total amount of movement, because from the surface of the plateaux 
has been removed much material by the denudational processes, 
and in the grabens have been deposited much of their waste. In 
like manner Mt. Whitney looks down on Owen’s Valley and the 
Telescope Range on that wonderful trench, two hundred feet below 
the sea-level, Death Valley of California; just as the loftiest coast 
ranges of the world, as a rule, flank the deepest abysses of the 
ocean. In all these cases it looks as if the extraordinary effort of 
the underground forces were compensated by the unusual degree of 
subsidence in adjoining areas. 

It would take us too far afield to recount all the evidences of 
dislocation in Palestine; but the principal ones should be stated, 
since they refer to some of the most interesting natural phenomena 
of the country. 

In the first place, the actual fault-fractures can be readily ob- 
served by one even little versed in the practical methods of the 
field-geologist. The chiefest of all occurs on the east of the Ghor, 
and this one alone is of such magnitude as to explain almost the 
entire subsidence of the block on that side. On the western side, 
the graben-block was let down by a succession of lesser parallel 
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faults, which have riven the plateau-edge into narrow blocks that 
step down to the Jordan in the manner of terraces. Outside of the 
great graben, many roughly parallel faults have been discovered, 
particularly in and about Lebanon, where the dislocations seem to 
be considerably more complex than in southern Palestine. One 
such fault doubtless explains the steep western slope of the Jeru- 
salem upland. Furthermore, it is not by accident that the faults of 
Palestine have a direction common with that of the Levantine shore. 
This part of the Mediterranean did not exist in the early Miocene 
Age; that is, the region was dry land and became submerged in deep 
salt water only in late Miocene time or during the Pliocene. In 
fact, it seems probable that the Palestinian dislocations and the 
subsidence of the Levantine basin were, in a geological sense, 
synchronous. The irregular shore-line of the unsubmerged block 
has since been smoothed by waves and currents, the latter even 
bringing alluvial mud from the Nile to aid in the work. 

Again, we have evidence of the gigantic nature of these earth- 
movements in the vast outflows of basalt, that commonest of lavas, 
on the surface of the uprising limestones. So profound was the 
influence of the fractures that they offered a means of ready escape 
for the molten, or potentially molten, rock which must exist beneath 
the oldest solid rock of the visible crust. Possibly nowhere else in 
the world is there to be seen a closer dependence of volcanic extru- 
sion on the presence of great faults. The lavas northeast of Jeru- 
salem, the numerous vents east of Carmel, west of Damascus and 
in Northern Syria, are, with few exceptions, grouped on lines of 
fracture which have been actually located. Where lies the greatest 
fault of all, we have the fissure from which issued, in part, the basalt 
of the Hauran plateau, with its thirty-five hundred square miles of 
lava; just east of the Dead Sea occur several important areas of a 
similar basalt. Just as the faulting lasted through much of late 
Tertiary time, so these lavas were erupted in a sequence that may . 
have only ceased within the time of man’s occupation of the land. 
So late are some of the flows that they fill valleys recently hollowed 
out of the limestone or out of the older basalt masses. 

Still further, it may be contended that the faulting which has 
given birth to the grabens of Syria is not yet complete. From 
the days when the prophet Amos dates his book, from the ‘‘ great 
earthquake” in the reign of Uzziah, king of Judah, to our own cen- 
tury, there have been many destructive earthquakes in Syria. These 
have been most destructive in the north, especially in the large 
towns, Aleppo, Antioch and others; but Palestine itself has suffered 
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much damage. Now it is worthy of note that towns like Safed, 
which are situated on or near lines of fracture, have been more 
severely shaken than Jerusalem and other ancient towns that lie 
relatively remote from the more important faults. Almost whole 
populations have been destroyed in the towns and villages on the 
brink of the graben escarpment, the wonderful Greco-Roman mon- 
uments of Baalbec and of Palmyra have been levelled, while Damas- 
cus, old as it is, bears but few traces of seismic action. Doesit not 
seem probable that the occurrence and distribution of the earth- 
quake centres indicate a continuance underground of slipping along 
the fault-planes? 

That the subterranean activity is not yet wholly extinguished is 
again demonstrated by the well-known springs of bitumen (asphalt), 
which are so numerous in this ‘zone of dislocation. According to 
the best theory of the origin of bitumen, its constituents have been 
derived from the organic debris enclosed in the sedimentary rocks. 
Material of this sort, chiefly fossil-wood in the form of lignite, is 
abundantly distributed in the rocks of Palestine. It is carbonized 
by the heat of the deep-seated lavas which have still retained their 
heat; during the carbonization the volatile hydrocarbons are driven 
off, find their way to the surface through fissures, where they con- 
dense and issue as a liquid mixture that freezes into what we call 
bitumen. This substance so permeates the gravel and sand of the 
old alluvium of the Jordan Valley that it forms a veritable cement, 
comparable to the cement of our city pavements. Yet more impor- 
tant is its occurrence in beds, and these of the purest quality known; 
they are interstratified with the limestones, and their value may be 
gauged from the fact that one layer alone on the flanks of Hermon 
is eighty feet thick and of the purest quality. When the sleepy Turk 
gives place to men of western enterprise we shall have to undergo 
the shock of hearing of a Palestine mining boom. 

The ancient name of the Dead Sea, ‘‘ Lacus Asphaltites,” is, in 
a sense, asummary of the last two arguments. In Roman times, as 
at irregular intervals ever since, masses of bitumen would occasion- 
ally rise from the bottom of the lake, buoyed up by the unique den- 
sity of the water, although its own specific gravity is considerably 
higher than that of fresh water. Whether—as is likely—the mineral 
be now forming at the vents of springs at the bottom, or be simply 
enclosed in the rocks underlying the lake, its dislodgment from the 
bottom is most often effected by earthquakes. So impressed were 
Josephus, Pliny and other authors, that they have given us lively 
accounts of this peculiar phenomenon. 
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Waning volcanic activity in New Zealand, in the Yellowstone 
Park and in Iceland is evidenced by the occurrence of hot springs 
associated with the volcanic rocks of those countries. In Palestine 
such springs are numerous; and there can be no doubt that their 
high temperature is derived from not far distant hot masses of lava. 
Sulphuretted hydrogen is one of the chief substances dissolved in 
the waters of the springs; it explains the beds of sulphur on the 
shores of the Dead Sea, for they are the result of the oxidation of 
the gas on exposure to the airand surface conditions. Buta greater 
interest attaches to other ingredients of the complex water, partic- 
ularly to the bromine, potash and magnesium salts. These are pres- 
ent in such quantity in the Dead Sea water, that it is impossible to 
explain its salinity by mere evaporation of the river-waters which 
enter the lake from the Jordan and other streams. It is reasonable 
to suppose that the peculiar salt-content of the Dead Sea is the 
result, not only of the evaporation of surface waters, but also of 
the addition of these other salts in abnormal quantity from the copi- 
ous mineral springs. 

Finally, not only have we proofs of graben-sinking in the exist- 
ence of actual faults and fractures, and in the resulting volcanic 
activity ; there is evidence to show that the crust of the earth is even 
now, or has been very recently, undergoing slow vertical movement. 
West of the plateau of Judza and Samaria lies a long, narrow strip 
of modern marine sediments, characterizing a series of raised 
beaches, extending from northern Syria to Cairo. The uplift has 
been unequal, but measures two hundred feet in many places. The 
shore-line itself is bordered by a belt of sand-dunes travelling slowly 
eastward at the behest of the westerly winds. The rich plains of 
Philistia and of Sharon are, in part, underlain by these deposits, in 
part by the land-waste of the plateau on the east. 

In résumé, it may now be stated that Palestine possesses a fairly 
simple geological history, whereby there has been developed one 
of the most imposing grabens yet demonstrated. The southern 
part of the Syrian graben between the Lebanons is structurally in 
close relationship with that of Palestine proper, and the two together 
run significantly parallel to the shore of the Mediterranean, the 
eastern extremity of which is located overa dropped block. To the 
west of the graben lies a long, elevated zone of stratified rocks, 
characterized by the true plateau structure, that is, with the strata 
not seriously disturbed from their original horizontal position, 
although broken asunder by more or less vertical faults. Between 
the plateau and the Levant is a coastal plain. On the east of the 
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graben is a second plateau, not to be distinguished in any essential 
of structure from the western, but bearing on its back thick and 
broad blankets of basalt. With these facts clearly in mind we may 
now proceed to the interpretation of the drainage, topography and 
climate of Palestine. 


THE DrainaGE.—In a general way, and in most of its details, the 
arrangement of the Palestinian streams could be deduced from what 
is known of the succession of geological changes in the province. 
From the moment the Eocene sediments were raised above the sea 
they were attacked by rain and rivers, and the deepening of valleys 
progressed during the long period of block-faulting. There must 
be a constructional water-divide on the Western Plateau and another 
on the Eastern. From the former will flow certain streams toward 
the Mediterranean in consequence of the uplift of the plateau lime- 
stones above the sea, and others toward the graben of the Ghér, or 
that of the Bekaa, in consequence of the sinking of the blocks. Into 
the grabens will also be gathered the constructional drainage from 
the limiting escarpments. The wont of all streams is to lengthen 
their valleys by gnawing slowly headward, with especial rapidity 
where the headwaters follow the lead of soft rocks, which permit of 
easy excavation. The river-valleys of Palestine are of either of 
these two categories: they are directed down the slopes of original 
uplift, or they are the result of subsequent erosion on weak strata. 
Due rather to the lack of time sufficient for the lengthening and 
adjustment of subsequent streams than to the lack of contrast of 
hard and soft in the terranes of the plateaux, most of the trunks and 
branches of the rivers of all Syria belong to the former class. 

The Orontes and the Jordan ideally fulfil many of the conditions 
which we are led to expect as to the early drainage of a graben. 
Their waters are compelled to flow in the trend of the bounding 
fault-scarps, they are collected in lakes where the graben is locally 
deepest, and they overflow from the depression where they are 
abundant enough to reach the lowest point in the wall of the trench. 
Yet there is one important feature of these rivers which may be 
termed accidental, since it is not characteristic of the normal series 
of events in the development of graben drainage. During the glacial 
period of northern Europe, long anterior to written or archzo- 
logical records of man's existence in Palestine and contemporane- 
ously with the so-called pluvial period, when the Sahara was swim- 
ming with floods of heavy rains, the whole of the Ghér, from 
Lebanon to the divide between the Dead Sea and the Gulf of Aka- 
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bah, was covered with the fresh waters of a great lake, which emptied, 
via the Wady el Arabah, into the Red Sea. At this time were de- 
posited the thick lacustrine sediments which fill, to a depth of more 
than two hundred feet above the present river, the graben from the 
lake of Tiberias to the Dead Sea. The smooth floor of the Bekaa 
is the product of alluviation during the same period. Subsequent 
desiccation did not prevent the Orontes from keeping open its path 
to the Mediterranean, but with diminished precipitation the drain- 
age of the Ghor has become completely landlocked, and the Dead 
Sea cherishes the saline remnant of the water which is not evapo- 
rated by the sun in this sub-tropical region. In all respects the case 
is parallel to the history of another vast fresh-water lake located in 
the depression of a complex graben, and expanded by the heavy 
rains of a pluvial period, and by the melting snows of glaciers. I 
refer to the justly celebrated Lake Bonneville, which, by a change 
of climate, has shrunken into the Great Salt Lake of Utah. 

The desiccation has given both Orontes and Jordan a chance to 
cut into and remove the lacustrine fillings, in which they have formed 
a series of magnificent terraces. With the relatively great average 
slope of ten feet ina mile, and frequent locally much steeper slopes, 
the Jordan is amply qualified to do this work, yet the numerous 
waterfalls in its course show that the bed of the river is not graded. 
Such a condition is in striking disaccord with the fact that the 
stream meanders excessively over the part of its course between the 
two larger lakes; as far as I am aware, meandering in this degree 
on so steep a declivity is recorded nowhere else. 

Is it not strange to reflect that this active river, rivalling an 
Alpine torrent in its impetuosity, is, for most of its length, below the 
ocean-level, where the barometer stands at thirty-two inches and the 
surface of the water is more than a thousand feet below the Medi- 
terranean? The rapidity of the current, notably in time of flood, 
may have been the reason why the people of Israel dreaded its pas- 
sage more than the toilsome scaling of the cliffs to left and right. 
So quick is the flow of the Orontes that the Arabs, in truly sympa- 
thetic style, call it ‘‘ The Rebel.”” Thus, in spite of the alluviation 
of their lower courses, and in spite of the fact that the lacustrine 
filling conceals the channels which may have been wrought out of 
the limestones before the climatic accident, we must believe that 
these rivers are still geographically young, and that they have much 
down-cutting yet to accomplish before they attain the gentle grades 
of streams that have been long at work. Thisis another indication 
of the fact that the graben-sinking was geologically recent. 
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The chief motive in the shaping of the graben stream-courses has 
been crustal deformation; but for the origin of valleys leading west- 
ward across the plateau to the Mediterranean, stress must be laid 
on the erosive activity of streams. The success of these dissecting 
agents may be measured by the fact that the fault-riven, but still 
more or less continuous plateau, has been carved into a succession 
of hills and greater massifs, the ‘‘ mountains” of Hebrew and Arab 
writers. The work to be done was necessarily considerable; at the 
same time the streams have been handicapped, for they are not per- 
ennial. They are intermittent for two reasons. Onthe one hand, 
the rainfall, even here on the plateau, is too small for their needs; 
on the other, the nature of the rocks on which they flow forbids the 
concentration essential to perennial flow. These rocks are chiefly 
limestones, that is, rocks that readily dissolve in rain-water. To its 
solvent action is due the infinite honeycombing-of the plateau by 
widening fissures, pipes and caverns extending deep beneath the 
surface. The limestones thus compose an enormous sponge that 
drinks up the rain-water which, by leakage and by actual subterra- 
nean brooks, finds its underground way toward the sea. Many of 
the hidden streams issue at the surface before reaching the shore, 
and hence we have a multitude of springs and fairly constant brooks 
rising a short distance from the coast. The frequent failure of one 
of these has given rise to the myth of the ‘‘ Sabbatical River” of 
Pliny and Josephus; according to the former the stream runs only 
six days out of seven, according to the latter it flows only one day 
in the week. The upper valleys, largely the work of wet weather 
streams, are distinguished as ‘‘ wadies,” from valleys occupied by 
running water all the year round. 

The caverns due to underground solution of the limestone have 
played a prominent part in the occupation of the country by man. 
Palestine has had its prehistoric troglodytes. The Horites, who 
were the forerunners of the Canaanites there and in Edom, were 
possibly cave-men. We doubtless owe the many references to 
caves in the Old Testament to such natural retreats capable of 
effective fortification; among others the cave of ‘‘ Adullam”’ singles 
itself out, since it was thither that David fled from the king of Gath 
to gather together his little army of debtors and malcontents, 
Whether or not his conduct there was such as to warrant the sobri- 
quet of ‘‘ bandit” from Renan, the record shows that from this 
time forth he was able to command the resources necessary for the 
reconstruction of the monarchy in Israel. At the present time 
these caves, supplemented by artificial excavation, house the hun- 
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dreds of hermits and ascetics who are grouped in the great lauras 
of the cliffs from Moab to Galilee: we have an example in the 
famous convent of Mar Saba, clinging to the precipitous cafion-wall 
of the brook Kedron. 

There is one remarkable exception to the scheme of drainage that 
Ihave outlined. On reference toa good map of northern Palestine 
the reader will observe that the Litani River, instead of rising on 
the plateau, finds its source in the graben of the Bekaa, and then, 
at a level of about seven hundred feet above the sea, plunges boldly 
into the southern spur of Lebanon, which is here twenty-four hun- 
dred feet high. Crossing the massif, in a deep cafion, the river 
enters the sea near Tyre, thirty miles or more to the westward, 
Thus from the source nearly to the right-angled turn in its valley 
the river looks like a stream of overflow from the graben, like the 
Orontes; below the turn it has the position of those rivers that flow 
down the western slope of the plateau from the constructional 
divide. 

This is not the place for the discussion of the probable origin 
of the river, but the various theories proposed may be stated. 
Two of these are due to Professor Diener. According to the 
first the valley of the Litani.existed defore the graben-faulting, 
and in proportion as the plateau-block was raised with reference 
to the graben-block, the river deepened its channel; in the modern 
nomenclature the Litani would then belong to the class of ‘‘ ante- 
cedent” rivers. The second possibility, emphasized by Diener, 
is that the upper valley is in fact a valley of erosion, and thus 
the Litani has been let down to its present position just as the 
rivers dissecting the Wealden Dome of England have developed on 
the soft rocks of the inner lowland longitudinal valleys which are 
continuous with the transverse valleys. There are many patent 
objections to the second hypothesis and there are difficulties in the 
way of accepting the first. On the other hand, a third theory, 
which was rejected by Diener, seems to me to be the most probable 
of all; Thomson suggested it fifty years ago.* In brief, the lower 
course of the Litani may be regarded as one of the consequent 
streams of our western plateau which has captured the head-waters 
of the Jordan. The Bekaa is separated from the Ghdr in one place 
by a low divide that seems to be located in the bottom of an ancient 
abandoned river valley, through which the Jordan was formerly 
supplied with the overflow of the southern half of the Bekaa. Near 


* Bibliotheca Sacra, Vol. III, 1847, p. 205. 
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the Bridge of Burghuz the Litani tapped the Jordan and led its 
Bekaa feeder out to the Mediterranean. Professor Diener could 
not favor this theory, because he failed to find the soft rocks 
guiding the lower Litani in its headward gnawing to the point 
where the Jordan was successfully endangered; he concluded that 
the valley ought, on this supposition, to have lengthened head- 
ward on the belts of soft sandstone which run athwart the Litani’s 
course. But he does not seem to have considered the possibility 
that the limestone, on account of its solubility in water and of 
the systems of joint-fissures which traverse the rock, may in 
reality be less resistant to the headward growth of the stream 
than the sandstone. In view of the remarkable narrowness of 
the gorge just where the Litani pierces the plateau above and 
below Burghuz, and because of the existence of a natural bridge at 
El Kuweh, which Lynch, at least, considers as being composed of 
rock in place and not of masses fallen from the cliffs above, as well 
as for reasons which I shall here not attempt to detail, I venture to 
suggest that the capture took place by the solution of the much- 
jointed limestone in the divide, and by the resulting subterranean 
drainage of the graben through the Lebanon spur to the older Litani 
valley. Following the capture came the rapid degradation of the 
channel and the falling in of almost all the roof above the buried 
intermediate course of the river. That the capture was very recent 
is suggested by the extreme swiftness of the current and by the 
irregularity of the cafion bottom. 


(To be continued.) 
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NOTES ON OCEANOGRAPHY. 
BY 


WILLIAM LIBBEY. 


THE GERMAN Deep Sea ExpepitTion.—In the Zettschrift der 
Gesellschaft fiir Erdkunde (Berlin), Vol. XXXIV, No. 2, pp. 75 to 
183, will be found the full report of this interesting and successful 
expedition. 

The first sixty pages are devoted to the report of the.leader of 
the expedition, Professor Dr. Chun, and are composed of reports 
upon the various localities visited, giving general descriptions of 
each as forwarded from time to time during the trip. These con- 
tain discussions of the soundings, temperatures, chemical and bio- 
logical phenomena, and the physical conditions. 

This is followed by the report of Dr. Gerhard Schott, the Ocean- 
ographer, which deals with the scientific equipment, meteorology, 
soundings, temperatures, ice conditions, etc. 

The third section of the report is an account of the rediscovery 
of Bouvet Island, by the navigator of the expedition, Captain 
Walter Sachse. 

Five charts accompany the report, all of which might be consid- 
ered as: preliminary to a full -discussion of the results which will 
follow later. 

The principal results of the expedition have been summarized 
by Dr. Supan in Petermanns Mitteilungen,* as follows: 

1. The rediscovery of Bouvet Island and the determination of 
its exact position. This island was discovered by Bouvet in 1739, 
and seen again by Lindsay in 1808, and by Norris in 1825. Its loca- 
tion is in Lat. 54° 28’ S. and Long. 3° 24’ E. In extent it covers 
about 9% kilometres from east to west, and about 8 kilometres 
from north tq south. It is a volcanic mountain, whose northerly 
side reaches an elevation of 935 metres. It is entirely covered 
with ice, which extends to the sea-level and forms a precipice at 
this point. These observations make this island one of the outposts 
of the Antarctic, a character which is confirmed by the temperature 
observations. No traces of vegetation were visible through the 


* Petermanns Mitteilungen, Vol. 45, No. 4, p. 94. 
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telescope, and animal life seems very scanty. Nothing positive 
was determined about the position of Thompson Island. 

2. Enderby Land was not reached, since the course of the ship 
was directed to the northward at Lat. 64° S., but samples of the 
bottom seem to give strong evidence that it is not volcanic in its 
character. Along the border of the pack ice the sea bottom was 
covered with diatomaceous earth; the nearer Enderby Land was 
approached, a layer of clay became more and more apparent. Ata 
point in Lat. 63° 17'S. and Long. 57° 51’ E. ‘‘ ground moraine” 
material was found, which had doubtless been carried to sea by ice- 
bergs. It consisted of granite, gneiss, schists, and a considerable 
block of red sandstone. 

3. Climate. The zone of brisk west winds, accompanied by a 
low barometer, extends to Lat. 55° S. south of Africa, and to 56° 
30’ S. south of Kerguelen Island. From this point to 60° S. a zone 
of calms is found, with changeable winds; while beyond 60° S. east- 
erly winds prevail. In the other portions of the Antarctic Ocean 
the westerly winds prevail to a point further south, 7. ¢., to 60° and 
even 64° S. 

The conclusion can therefore be drawn from these facts, that 
the Antarctic Anticyclone is not located around the Pole, but that 
it occupies a portion of the westerly Indian Ocean. 

The boundary of the drift ice was first reached in November, 
1898, in Lat. 56° 45’ S. and Long. 7° E. On the journey from the 
most southerly point reached in the neighborhood of Enderby Land 
no icebergs were met north of Lat. 61° 22'S. 

4. Oceanography. 

One of the chief services rendered by the Valdivia Expedition 
consists in the numerous soundings which were made and which 
established the existence of an extended deep-sea region. Hereto- 
fore it has been taken for granted that the bottom of the eastern 
Atlantic Ocean and the western half of the Indian Ocean decreased 
in depth rapidly toward the south. It is, however, probable that 
these basins extend far into the Antarctic area. Kerguelen, Crozet 
Island, and the Prince Edward Islands were considered the outer 
border of a supposed Antarctic plateau, and this idea had so far 
gained ground that Von Haardt (1895) and Fricker (1898) simply 
ignored the soundings of the Challenger in their charts. The 
Challenger’s work had already furnished the proof that the Southern 
Indian Ocean between Long. 80° and 95° East, and between Lat. 60° 
and 66° South, was over 3,000 metres deep. In the region investi- 
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gated by the Valdivia between Long. 7° and 53° East, the bottom 
lies below the isobathic line of 5,000 metres. 

The temperatures at the bottom of the ocean, south of the 56° 
parallel, were all negative with a single exception, but none were 
lower than o.5°C. The temperature series in 63°S. and 54° E. gave, 
for December, the following layers: 

1. A surface layer of 120 metres in thickness, with negative 
temperature to —1.7° C.; 

2. An intermediate layer of about 2,200 metres thickness, with 
positive temperature +1.7° C.; 

3. A similar or even greater lower layer with negative tempera- 
tures, which however, as has already been stated, do not sink below 

The temperature decreases from the surface to a depth of 80 
metres, then increases to about 1,200 metres, after which it again 
decreases to the bottom. The same stratification or distribution 
into layers is found further to the westward, only the water in this 
region is somewhat colder. Similarly towards the east over the 
Challenger route, but here the cold surface layer reaches to the 
bottom, 3,000 to 3,300 metres, and the cold layer is only found in 
depths below 3,600 metres. 

The lowest temperature obtained by the Challenger was —1.7°C., 
and the highest was only +1.1° C. It appears, therefore, that the 
sea in the neighborhood of Enderby Land is favored with a slightly 
warmer temperature, and it would seem natural to connect this 
condition with the possible prolongation of the warm Kerguelen 
temperature. Further temperature observations south of Kerguelen 
Island would settle this point. 

Marine Bio-geography. 

The plankton seems to increase to a depth of about 2,000 metres, 
then decreases rapidly, but none of the layers is entirely wanting in 
forms of life. On the other hand, the plankton vegetation reaches 
its lower boundary between 300 and 4oo metres. The peculiarity 
of the Antarctic plankton consists in the tremendous development 
of the diatoms, and in the presence of many specific forms, as far 
south as Lat. 40°, but even at 50°S. forms characteristic of warmer 
seas are found mixed with them. 


Great Fish Bay.—This bay, investigated by Professor Chun 
during the stay of the Valdivia from October roth to rzth, hasa 
width of from four to five nautical miles and a length of about 
twenty.* 


* Annalen der Hydrographie und Maritimen Meteorologie. March 1899, p. 100. 
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It was formerly supposed to be comparatively shallow, but 
appears to have sufficient depth for even the largest ships. There 
is no bar across its mouth, which is quite open and has a depth of 
about 18 fathoms at distance of a mile from the Tiger Peninsula. 
It is the largest and best harbor on the west coast of Africa, 
although the Tiger Peninsula is nothing but a sandy point of slight 
height, and the mainland consists of a series of constantly shifting 
sand hills. 

The first impression produced by the bay is that of terrible deso- 
lation. It, however, turns out to be the home of many species of 
useful fishes and marine animals. 

The Valdivia visited this bay about the time of the spawning 
season, apparently, and this may account for the abundance of 
these life forms. The southern herring was very plentiful, as well 
as some seven other edible species. This richness in living forms 
is probably due to the astonishingly favorable conditions of the 
relatively cooler water. The plankton was very rich, as was also the 
bottom fauna; while the birds, as a natural consequence, were very 
numerous. 

Sweet water is absolutely wanting in this region, since no river 
empties into the bay. The salinity of the water is therefore the 
same as in the open ocean close at hand (35.4). The temperature 
of the surface varies from 15.5° to 16.5° C., and at the mean depth 
of the bay (zo metres) the temperature is 14.1° C. 

The color of the water is a blackish green, and it is not trans- 
parent, owing to the amount of suspended matter, both dead and 
alive, and this color is perceptible for a distance of 1oo nautical 
miles from the coast. 


THE DETERMINATION OF LOW WATER IN THE GULF oF St. LAw- 
RENCE.—The work of Mr. W. B. Dawson is summarized in the 
Annalen der Hydrographie und Maritimen Meteorologie for March, 
1899, p. 120, and the principal results are given for the more im- 
portant ports, such as St. Johns, Halifax, and Quebec. 


METEOROLOGIA ED OCEANOGRAFIA.—A review of a work upon 
this subject by Edoardo Mazelle appears in a recent number of the 
Annalen*. 

The book was prepared at the request of the Director of the 
Royal Hungarian Nautical Academy at Fiume. It is intended not 
only as a text-book for the students, but as a hand-book for the sea 


* Annalen der Hydrographie und Maritimen Meteorologie, March, 1899, p. 122. 
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captains of the Hungarian commercial fleet. It therefore goes into 
much detail, while keeping in mind that it is a general introduction 
to the subject. The treatment naturally falls under the two main 
heads of Meteorology and Oceanography, while there is a third or 
practical portion devoted to the application of both sciences to 
navigation. The contents of the work are well arranged and 
thoroughly treated in an easily understood style. It is well illus- 
trated with woodcuts, showing the meteorological conditions of 
the atmosphere, and the tides and currents of the ocean, as well as 
the various meteorological and oceanographical instruments. 

The author lays particular stress upon the necessity for continu- 
ous meteorological observations at sea, in order to meet the ex- 
ceptional conditions not provided for by the sailing directions, 
which only cover general cases. It thus teaches the ship’s master 
to reason out logically his own set of conditions, instead of depend- 
ing upon ‘‘rule of thumb” methods. 

The third section deals with ‘‘ sailing directions, wind and cur- 
rent charts” and ‘‘ocean lanes.” It closes with a description of 
the forms of records and the methods of keeping them correctly. 

Tables for the reduction of the barometer are given, also two 
charts which make no pretension to completeness and give but an 
outline in the one case of the ocean pathways, and in the other of 
the ocean currents. These charts might have been improved to 
advantage, as they are not in keeping with the high character of 
the book. : 

The Anna/len expresses its regret that the linguistic relations in 
the Hungarian, as in the Austrian, commercial marine, did not per- 
mit the issue of the work in German. 
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NOTES ON ANTHROPOLOGY. 
BY 
ROLAND B. DIXON. 


Tue Races or Evrope.*—To the student of Anthropology the 
population of Europe presents at the same time one of the most 
interesting and difficult of problems. Great facility of investiga- 
tion is conjoined with the utmost complexity of social relations and 
environment, and anthropological methods and theories are put to 
their severest test. During the last thirty years or more an enor- 
mous mass of material has been accumulated, but, being widely 
scattered, is not easily available to the student. To carefully col- 
lect all the material relating to the Somatology of the peoples of 
Europe, to compare and arrange it, and present it in compact and 
systematic form, has been the task which Professor Ripley has set 
himself ain his recent work. In every particular great care and 
thoroughness is manifest. Too much can hardly be said in favor 
of the excellence and clearness of the numerous maps and portraits 
which are scattered through the volume; and for the complete 
Bibliography printed as a supplementary volume all students 
cannot fail to be most grateful. 

In his introductory chapter Professor Ripley discusses the his- 
torical development of the study of environment and the relative 
importance of environment as compared with race. In so doing he 
strikes the keynote for the whole volume, where the interaction of 
these two factors is studied in detail. For such a study some certain 
criterion of race is a necessity; and after considering the claims of 
language, of tradition and of custom, he discards these in favor of 
physical features which are more stable as well as more concrete, 
and susceptible of more exact statement and presentation. Head 
form, the color of the eyes and hair, and stature are cunsidered 
with reference to their relative value and persistence as racial 
characteristics, and their liability to change from environmental 
influences. The Cephalic Index—the relative proportions of the 
length and breadth of the head—is shown to be but slightly suscep- 


* The Races of Europe, a Sociological Study. William Z. Ripley. Accompanied 
by a Supplementary Bibliography of the Anthropology and Ethnology of Europe, 
published by the Public Library of the City of Boston. New York: D. Appleton & 
Co,, 1899., pp. xxix., 624. 
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tible to variations due to artificial selection, and not to be influenced 
directly by environment. Individual variation, though often con- 
siderable, becomes a negligible quantity when a rigid scientific 
method is pursued and a sufficiently large number of observations 
are available. The color of the eyes and hair, though somewhat 
less persistent and more liable to be influenced by artificial selec- 
tion and environment, is nevertheless a most valuable adjunct to 
the evidence derived from head form. That there is some relation 
between a mountainous environment and a tendency to blondness 
is held as virtually proved, though whether due solely to altitude 
and climate or, as Livi holds, to unfavorable economic conditions, 
cannot as yet be stated. Of the three physical criteria of race, 
stature is regarded as the least reliable. Environment, natural and 
artificial selection, and habits of life all tend more strongly here to 
invalidate the evidence of bodily height as a racial characteristic, 
and hence all these factors must be carefully allowed for before 
making use of stature for purposes of racial comparison. 

On the basis of these three physical characters, but primarily 
relying on head form, the population of Europe is divided into three 
races:—the Teutonic, dolichocephalic, fair-haired, blue-eyed and 
tall; the Alpine, brachycephalic, with chestnut hair, hazel-grey 
eyes and of medium stature; and the Mediterranean, dolicho- 
cephalic, strongly brunet and of medium height and slender build. 
In distribution these three races differ widely. The Teutonic is 
exclusively confined to Europe and to its northwest portion. The 
Alpine is chiefly prominent in the Alpine Highlands of Central 
Europe, though also to be discovered in remote and isolated local- 
ities elsewhere, and extending eastward through Asia Minor into 
Asia. The Mediterranean, as its name implies, is found about the 
coasts of this sea, both in Europe and northern Africa. Having 
outlined thus in a general way the areas of occupation of these three 
types, the main body of the book is occupied by a detailed geograph- 
ical study of their distribution in each of the European countries, 
the relegation of the Alpine race to the economically unfavorable 
portions of the continent being made strikingly evident. Though 
not specifically a European people a chapter is devoted to the Jews. 
Purity of racial descent is denied, and the paradoxical conclusion 
reached that ‘* the Jews are nota race, but only a people.” 

In the two chapters devoted to European Origins the author 
rather mercilessly attacks the Philologists, and in particular assails 
the whole Aryan question. Insumming up the results of the whole 
inquiry into the existence and origin of the European races, he con- 
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cludes that ‘‘ the European Races as a whole show signs of a second- 
ary or derived origin”; that ‘‘the earliest and lowest strata of 
population in Europe were extremely long-headed and probably of 
Africanoid type”; that the ‘‘ Teutonic Race of Northern Europe is 
merely a variety of this primitive long-headed type . . . its blond- 
ness and its remarkable stature having been acquired in the relative 
isolation of Scandinavia, through the modifying influences of envi- 
ronment and artificial selection ’’’; and, finally, that ‘‘ after the par- 
tial occupation of Western Europe by a dolichocephalic Africanoid 
type in the Stone Age, an invasion of a broad-headed race of decid- 
edly Asiatic affinities took place . . . represented to-day by the 
Alpine type of Central Europe.”’ 

Of direct bearing on the future of the European races are the 
chapters devoted to a most interesting study of such social problems 
as Crime, Suicide, Divorce, etc., in their relation to environment 
and race. To what extremes an incautious application of racial 
theories may lead in such matters is instanced by the theory of Tur- 
quan, who, after mapping the distribution of awards at the Paris 
Salon according to the place of birth of the artists, reaches the 
conclusion that in France the artistic talent is primarily confined to 
the people of Teutonic race, as that term is defined by Ripley. It 
is shown, however, that this and other social phenomena are not to 
be considered so much a matter of race as of environment, both 
direct and indirect. The closing chapter on Acclimatization con- 
tains the essence of the two articles contributed to the Popular 
Science Monthly some years ago. The conclusion is reached that 
‘*true colonization of the Tropics by the White Race is impossible.” 

As compared with the classification of the European peoples 
recently proposed by Deniker, the scheme followed in this work 
seems much simpler and more serviceable. Deniker, in his ten races 
and sub-races, has described the actually ‘‘ existing varieties,” dis- 
regarding environmental influences which have been shown to be of 
very considerable potency; whereas Ripley, by emphasizing simil- 
arities rather than differences, and by ascribing to the effect of 
environment many of the apparent anomalies in the present popu- 
lation, has produced a considerably more ideal, but at the same time 
more rational hypothesis. Many may differ with him as to matters of 
method, such as, for example, the fundamental importance attached 
to the Cephalic Index; inconsistencies may here and there be pointed 
out, but all must nevertheless appreciate and value highly the great 
service which the author has rendered all students in bringing 
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together in such accessible form, and in so attractive a way, so 
immense a mass of information. 


ANTHROPOGEOGRAPHY OF Corsica.—In spite of the growing in- 
terest in the problems of environment which is noticeable among 
anthropologists to-day, detailed studies of the effects of this most 
important factor are not as numerous as could be desired. It is 
therefore most encouraging to find in a recent number of the Annales 
de Géographie (VIII, pp. 304-330) an article by Professor Friedrich 
Ratzel on the environmental relations in the island of Corsica. 
Physiographically the island may be divided into two parts. The 
western and larger is rough and mountainous, with many long, 
straight, narrow valleys running far inland to the centre of the 
island. The ridges separating these valleys from one another are 
as arule difficult to traverse, and the valleys are in consequence 
much isolated. The coast of this portion of the island is very 
rugged, apparently a typical ‘‘ria” coast, the lower ends of the 
valleys having been drowned by depression. The eastern portion 
of the island is much less rugged, and is of slighter relief. The 
shore, in contradistinction to that of the western side, is low and 
harborless, and is apparently a rather young coastal plain. In the 
northern part of the island the passes across the mountains from 
east to west are considerably lower than in the southern portion, 
and the history of the island shows that this mutually greater 
accessibility of the two sides in the north has had important influ- 
ences on the people. 

Contrasting the eastern and western parts of the island the influ- 
ence of environment is very marked. It is the eastern portion 
which, owing partly to its greater proximity to the Italian main- 
land, and partly to its more open and attractive character, has been 
most prominent in the light of history. Here were the largest cities 
and commercial centres, the densest population, and the greatest 
culture. Here most of the conflicts for the possession of the island 
took place, and here the older customs and ways were earliest aban- 
doned. In the western mountainous region, on the other hand, 
every tendency was the reverse. In the isolation of the different 
valleys were developed scores of semi-independent Signori, clan 
and family feeling ran high, and family feuds and the Vendetta 
played and still play a conspicuous part. The population was small, 
there was little trade owing to the lack of good harbors on the wide 
open ria coast, and the chief industry was sheep-raising. In these 
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and in many other particulars the two parts of the island were 
strongly contrasted. 

The unfavorable influence on the population which the rugged 
western coast seems to have had leads Ratzel to criticise Ritter’s 
dictum that great articulation of the coast line is favorable to the 
development of a people. While this may be true as regards larger 
continental bodies it does not hold for small islands, the proportion 
of coast being here too great in comparison to the land area. It is 
further observed that in general, as compared with a fiorded coast, 
a ria coast is a distinctly unfavorable environment. In an equal 
area there are fewer inlets, peninsulas and islands. The inlets are 
also less deep and do not extend so far inland, and there is thus a 
less intimate articulation of land and sea. While giving a consid- 
erable extent of coast line, a ria coast shows fewer harbors than a 
fiord coast. Again, its harbors, such as they are, are not so far 
inland, since the ria has not so great a depth, and its floor rises 
more gradually to the shore, tending to form shallows. These 
being, in general, the characters of this type of coast line, it follows 
that its importance lies more in the regions to which it gives access, 
than in the intrinsic value of the shore-forms in themselves. 
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EUROPE. 


A RaILroap Up Mont Bianc.—The cost of the railroad to be 
built from the Arve valley to within 1,150 feet of the summit of 
Mont Blanc will be over $4,000,000. The projectors say it will 
be in operation at least four-fifths of the way to the top by July, 
1902. A tunnel will be excavated, the lower entrance to which 
will be in the valley west of Chamounix. The tunnel will follow 
the upleading ridge on the left side of the Taconnaz glacier. Thus 
tourists will be carried up the north-west side of the mountain 
instead of the north-east side, the route followed by climbers from 
Chamounix, The tunnel will be a little over six miles long with 
two or three openings to the surface, on the route, where platforms 
will be built at points most favorable for viewing the scenery. At 
a height of 12,600 feet, where the tunnel will pass under the summit 
of the Aiguille du Gouter, a small hotel will be built. Thence the 
tunnel will be dug under the Rochers des Bosses to the height of 
14,300 feet, where the terminal station will be erected. Sledges 
drawn by a cable will carry the passengers over the hard snow to 
the hotel at the summit. 


GLACIERS RETREATING.—The Deutsche Rundschau fir Geographie 
und Statistik gives a summary of the latest reports of the committee 
appointed by the International Geological Congress at Ziirich in 
1894, to collect data with regard to variations in the size of gla- 
ciers. In the Swiss Alps, thirty-nine glaciers are receding, five are 
stationary and twelve are advancing. The glaciers in the corner 
of Bavaria that pushes into the Alps are all receding, and also those 
of the Hdllenthal, in Baden, and the Sonnblick group, in the east 
part of the Austrian Alps. None of the Italian glaciers is advanc- 
ing, while many are receding. The Cassandra group has retreated 
about eighty feet, and one glacier in the Bernina group has receded 
3,508 feet in seven years. One of the Swedish glaciers has receded 
393 feet, and the glaciers in Norway are also receding. Recent 
studies of Spitzbergen glaciers show that some of them have re- 
treated more thana mile and a half, but it is not known, of course, 
how long this recession has been in progress. In America many gla- 
ciers have receded to the snow-line. It is reported from Turkistan 
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not only that the glaciers are receding, but also that some of them 
have entirely disappeared. A similar report comes from the Altai 
Mountains, on the southern edge of Siberia. Probably few data 
have been added to information on the prevailing retreat of Ameri- 
can glaciers since Prof. Russell published his ‘‘ Glaciers of North 
America,” two years ago. There seems abundant evidence that 
the glaciers of the northern hemisphere are generally retreating, on 
account mainly of the climatic conditions now prevailing. 


AUSTRALIA, 

Tue Lost LEICHHARDT ExpEDITION.—An expedition is organ- 
izing in the Australian colonies to seek for the remains of Dr. 
Leichhardt’s party, which was lost in the interior of Australia fifty- 
_two years ago. This explorer was already known for his explora- 
tions and geological studies in New South Wales, and his journey, 
Over 3,000 miles long, in which he traversed inner Queensland, 
followed the Mitchell River from its source to the sea and charted 
the north coast west to Port Essington. Then he started from 
Moreton Bay to cross the continent from east to west. Four 
months later he was at Fitzroy Downs, in Queensland, and was 
about to strike west into the desert. He was never heard from 
again, though many rumors as to his fate came from the interior 
for years. 


ASIA. 


A RAILROAD To BAGDAD AND THE PERSIAN GuLF.—The Sultan 
of Turkey, in November, authorized the Anatolian Railroad Com- 
pany (German) to construct, under State guarantee, a line from 
Konia to Basra, passing through Bagdad. The company has 
pledged itself to complete the railroad within eight years. The 
route will traverse a part of the valleys of the Tigris and Euphrates, 
one of the most fertile portions of the Turkish empire. Konia is 
in the heart of Anatolia, on the mainland route between Constanti- 
nople and Syria. It has a population of 45,000. Bagdad, though 
preserving but the shadow of its former greatness, still has a popu- 
lation of 145,000. Basra, the seaport, on a canal near the Persian 
Gulf, has docks and warehouses built by the English, and millions 
of date palms flourish in the moist district around the town. Dates 
are a very large article of export, and cereals are grown in such 
quantities that wheat has often been used for fodder and even for 
fuel. The road will be of large importance in commercial develop- 
ment between the centre of Asia Minor and the Persian Gulf. 
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DALNY AND Its Port.—Russia has begun to construct the har- 
bor in Talien-wan bay, which is to be her commercial centre in 
Chinese waters. The land on which the town of Dalny will stand 
is now being drained. It will take two years to make the harbor 
improvements and lay out the streets, and until this work is com- 
pleted no land will be sold nor buildings erected. The branch rail- 
road from the site of Dalny to the main line (The East China Rail- 
road), now building, which will connect the Trans-Siberian railroad 
with Port Arthur and Dalny, has been completed. Victoria Bay, 
the most western of the indentations in Talien-wan, will be the port 
of Dalny. It is about six miles long, one to two wide, and is sur- 
rounded by land on three sides, being open only towards the east. 
The new city and port will be built on the south side of the bay. 
In front of the town site two jetties will be built, two and a half 
miles apart, and between them will be the port. A depth of thirty 
feet will be maintained, which will require considerable dredging. 
The harbor works will include wharves, warehouses and dry docks, 
to which the branch railroad wiil directly run. Steamships of any 
draft will be able to tie up at the wharves. By the terms of China’s 
concession the port will be open free to the shipping of all nations, 
and Russia will endeavor to make it the main shipping point for all 
of northeast China. The expenditure of $8,750,000 has thus far 
been authorized. The town lots will be sold at public auction, and 
considerable areas will be reserved for parks and gardens. 


AFRICA. 

Mr. MACKINDER’s ASCENT OF Mount Kenia.—Mr. H. J. Mac- 
kinder, Reader in Geography at the University of Oxford, reached 
the summit of Mount Kenia, under the Equator in British East 
Africa, on September 12. He left England on June 8 with two 
Alpine guides, Mr. Saunders, a natural history collector, Mr. Cam- 
burn, a taxidermist, and Mr. Hausburg, a relative, and arrived at 
Mombasa early in July. He travelled to within eighty miles of 
Mount Kenia by the new Uganda railroad. A considerable number 
of porters were added to the party, and when the mountain was 
reached the ascent through the forest zone was made in a day by 
cutting a road and following elephant paths wherever possible. A 
camp was established at an elevation of 10,000 feet, and another at 
13,000 feet, a short distance below the glaciers. The first attempt 
to reach the summit was unsuccessful, as a perpendicular wall about 
sixty feet high intervened. On September 11 Mr. Mackinder and 
the two guides reached a height of about 15,000 feet, where they 
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spent the night, and, getting an early start the next morning, they 
attained the summit about noon. Three hours of the morning had 
been spent in crossing a very steep glacier on the way. The height 
of the mountain is less than had been supposed, and is under 18,000 
feet. Two days later, the leader and guides started on a journey 
around the shoulders of the mountain just below the level of the 
glaciers. The journey occupied three days, and many observations 
were taken, from which an accurate map of the Kenia and its sur- 
roundings may be constructed. Fifteen glaciers were found. (Con- 
densed from the London Zimes, Nov. 2, 1899.) 


THE FRENCH SuDAN.—By a decree issued on October 17, 1899, 
the French Sudan, which included the upper Senegal and all the 
countries on the Upper and Middle Niger and the states extending 
inland from Senegal and the Riviéres du Sud, ceases to be admin- 
istered as a colony with the central authority at Kayes, on the Sene- 
gal. The territory is divided among the colonies and protectorates 
of Senegal, French Guinea, the Ivory Coast and Dahomey. Some 
districts in the neighborhood of Timbuctoo and the Volta River are 
exempted from this partition, by which Kayes, Bafulabe, Kita, 
Sataduzu, Bammako, Segu, Jenne, Nioro, and Gombu are attached 
to Senegal; Dinguiray, Siguiri, Kurussa, Kankan, Kissandugu and 
Beila to French Guinea; and Odjenné, Kong and Buna to the Ivory 
Coast. Kuala and the territory of Sai are formed into military ter- 
ritories under the authority of the Governor General at St. Louis, 
the capital of Senegal. Though Senegal, French Guinea, the Ivory 
Coast and Dahomey, thus enlarged, will retain their geographical 
distinction, they will no longer be administered as separate colo- 
nies, but will be placed under the direction of the central authority 
at St. Louis. Their autonomy will be sacrificed to secure the unity 
of the whole of French West Africa north of the Niger. Merchants 
asked for this consolidation in the interests of commerce, as they 
found that trade was embarrassed by inharmonious regulations in 
the several colonies.—(Revue de Géographie, Nov. 1899.) 


THE Omo River.—Petermanns Mitteilungen (Oct., 1899,) prints 
a map showing the course of the Omo River from its sources 
to Lake Rudolf, into which it empties. ‘The map is the result of 
the work of the Russian Bulatowitz between February and May, 
1898, who traced the river and its northern affluents, and also ex- 
plored the Emperor Nicholas II Mountains, a range that limits the 
Omo basin on the north-west. This work, together with that 
of the second Bottego expedition, may be said to clear up the 
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mystery of the Omo, which has a course of about six hundred miles 
in the south and south-western parts of Abyssinia, and whose extent 
and destination were not satisfactorily established, though the river 
has appeared on the maps for twelve years. 


A Source oF MALaria.—Dr. R. Ross, lecturer to the Liverpool 
School of Tropical Diseases, who headed the recent malaria mission 
to Sierra Leone, delivered an address at Liverpool on Nov. 27, in 
which he said the mission selected Freetown as the place of study, 
and began work on the lines of the recent investigations in Italy 
and India. Ina few days they found the germs of malaria in ano- 
pheles (mosquitoes), and were then absolutely certain that these 
insects were responsible for at least a large part of the fever in 
Sierra Leone. It was found that the insects breed in small pools 
or puddles of a certain kind. A map was made of some of these 
pools and the habits of the insects’ larve were carefully studied. 
The conclusion was reached that it would probably be easy and in- 
expensive to rid the town almost entirely of the anopheles either 
by destroying the larve in the pools or, better still, by draining the 
pools away altogether. 


RAILROADS IN AFRICA.—At the end of 1890 the railroad mileage 
of Africa was only 5,813 miles. Just before the present war in 
South Africa began there were 11,785 miles of railroad in operation, 
the mileage having more than doubled in eight years. Extensions 
now building and new lines, for which financial arrangements have 
been made, will add about 2,500 miles to the total. The German 
Government on Oct. 16, 1899, informed the Colonial Council at 
Berlin that it had decided to build the East African railroad to 
hasten the development of German East Africa: The estimated 
cost of this railroad (narrow gauge), with termini on the Indian 
Ocean at Bagamoyo and Dar es Salaam to Ujiji on Lake Tan- 
ganyika, with a branch from Tabora to the south end of Victoria 
Nyanza, is $60,000,000. The railroad up the Nile will be completed 
about the end of the year as far as Khartum. The French are now 
pushing forward the extension of their railroad from Oran, Algeria, 
to Ain Sefra, in the Sahara, and the intention is ultimately to carry 
it forward to Tuat and the Niger River. It is probably a conser- 
vative estimate to say that the end of the next decade will see 
25,000 miles in operation in Africa. 


COMMERCIAL GEOGRAPHY. 
WHITE PINE DisaApPpEARING.—Maine ceased long ago to be a 
source of supply for white pine lumber. The Michigan pineries 
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were practically exhausted in 1895. The last white pine in Wis- 
consin, on the Chippewa River, will probably be cut in the winter of 
1899-1900. The supply in Minnesota, at the present rate of cutting, 
will not last more than five years longer. Some of the lumbermen 
in that State are acquiring timber interests in California, Oregon 
and Washington, and many of their employees expect to follow 
them to the Pacific coast when the lumber industry in Minnesota 
ceases. Thus far Pacific Coast lumbermen have sent their surplus 
to South Africa, China and other foreign consumers, as it has not 
paid to ship their product east. 


CANNING SALMON IN ALASKA,—In twenty years nearly 700,000, - 
ooo pounds of fresh salmon have been taken in Alaska, and the 
value of the canned and salted product has been nearly $33,000,000. 
The industry is spread along the coast from the neighborhood of 
Sitka to Kadiak Island, near the Alaskan peninsula, and further 
north in the waters of Bering Sea, which now contributes about a 
fifth of the entire catch. Kadiak and Chignik supply about three- 
sevenths of the catch, South-eastern Alaska a quarter, and Cook 
Inlet, Prince William Sound and the Copper River make up the 
remainder. 


TutuiLa IsLanp.—In the partition of Samoa the island of 
Tutuila has fallen to the United States. Its area is about fifty-two 
square miles, and its population, numbering 3,700, live mostly on 
the narrow forelands that extend between the mountainous interior 
and the sea. Pago Pago, the fine harbor in this island, is about 
four miles long and a half a mile to a mile wide. The water, in a 
large part of it, is from 100 to 200 feet deep, but it shallows towards 
the upper end, and vessels of largest draft cannot approach nearer 
the head of the harbor than a fourth of a mile. Between the bar- 
rier reef that partly encircles the island and the shore are com- 
paratively quiet waters, serving as a highway of trade. The inter- 
island traffic is carried on by small cutters and schooners. Apia, on 
the island of Upolu, has been the only port of entry for the group, 
and practically all the foreign trade of the islands has centred 
there. 


GERMAN COMMERCE IN THE Paciric.—Despatches from Berlin 
say that direct steamship service will be established between Ger- 
many and Samoa. This group is one of the two largest centres of 
the copra industry, which will probably be stimulated now by in- 
creased German planting. Many of the German islands in the 
Pacific are in frequent communication with Germany by means of 
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schooners that incessantly ply among them and connect with Ger- 
man steamships at Australian ports. The Mitthetilungen aus der 
Deutschen Schutzgebieten says the natives of Bismarck Archipelago are 
becoming more eager to obtain European goods. They sell copra, 
béche de mer, pearl and tortoise shells and ivory nuts. The Ger- 
mans are opening some plantations of cocoa palms and cotton. 


Tue Suez Cana..—Sir Charles Hartley, one of the consulting 
engineers of the Suez Canal, read a paper before the British Asso- 
ciation at Dover, in which he said that in the interests of commerce 
a sufficient depth should be provided in the canal, as soon as practi- 
cable, for vessels of a draft of 27 feet 10 inches, instead of limiting 
it to 25 feet 7 inches as at present. Eventually the canal and its 
sea approaches should be deepened to 32 feet 9 inches. An author- 
ity on naval construction has recently said that increase in draft is 
now regarded as most desirable, because it favors increase of carry- 
ing power and economy of propulsion. This fact has been strongly 
represented by ship designers, and not without result. The au- 
thorities of many of the principal ports and of the Suez Canal have 
taken action towards giving greater depth. At Liverpool and 
Antwerp the depth is now over 30 feet at low water, and the 
Amsterdam and the Baltic canal have both been deepened to 30 feet. 


Japan’s NEw TREATY Ports,—Of the twenty-two new ports 
Japan has opened to commerce, ten are on Hondo, the main island, 
namely: Hamada, Miyadsu, Tsuruga, Sakai, Nanao, and Fushiki, 
on the north-west coast, and Shimidsu, Taketoyo, Yoka-ichi and 
Simonoseki, on the south-east coast. There are five in Kiushiu: 
Moji, Misumi, Kuchinotsu, Karatsu, and Hakata, Three ports are 
opened in Hokkaido: Simnororau, Otaru and Kushiro. In Tsu- 
shima Island, between Japan and Corea, are Itsuhara, Shikami (?) 
and Sasuna (?), Naha or Nafa, in Okinawa, the largest of the 
Liukiu Islands, completes the number. 


LAGER BEER IN ENGLAND.—The Allsopps brewing establishment 
at Burton-on-Trent has erected a new building and installed a plant 
of American machinery for the manufacture of lager beer, with a 
capacity for producing 60,000 barrels a year. This is the first 
lager beer brewery in England, and is the result of the increased 
demand for American brewery products. The Lancet, having 
analyzed lager beer, declares that it contains little more than half 
as much alcohol as the heavy British beers, and that its extensive 
introduction in Great Britain would be a step in temperance 
reform. 


PHYSIOGRAPHIC NOTES. 


BY 
R. S. TARR. 


AGE OF THE EartH.—Although the paper will be widely dis- 
tributed and commented upon, it seems desirable to call especial 
attention in this place to the Presidential address of Sir Archibald 
Geikie before the last meeting of the British Association for the 
Advancement of Science. It is one of the fairest and most con- 
vincing statements concerning our knowledge of the age of the 
earth that has yet appeared. After calling attention to the doc- 
trine of the great age of the earth, early proposed by Hutton and 
more fully elaborated by Lyell and his followers, he notes the fact 
that physicists, especially Lord Kelvin, have argued against the 
geological conclusions on the basis of physical deductions. Geikie 
states that geologists have considered carefully the arguments of 
the physicists, and even revised their chronology, but have not been 
able to accept in full the conclusions of the workers in physics. He 
shows, too, that even physicists, notably Prof. Perry, are not agreed 
as to the fundamental arguments upon which Kelvin’s conclusions 
of brief earth history have been based. 

In contrast to the readiness of geologists to study with care the 
physical arguments, and, if necessary, to revise conclusions, Geikie 
calls attention to the fact that 

Lord Kelvin has never taken any notice of the strong body of evidence adduced 
by geologists and paleontologists in favour of a much longer antiquity than he 
is now disposed to allow for the age of the earth. His own three physical argu- 
ments have been successively re-stated with such corrections and modifications as he 
has found to be necessary, and no doubt further alterations are in store for them. 
He has cut off slice after slice from the allowance of time which at first he was pre- 
pared to grant for the evolution of geological history, his latest pronouncement being 
that it was more than twenty and less than forty million years, and probably much 
nearer twenty than forty. But in none of his papers is there an admission that geol- 
ogy and palzontology, though they have again and again raised their voices in pro- 
test, have anything to say in the matter that is worthy of consideration. 


Geikie then restates with brevity some of the important geolog- 
ical arguments in favor of the great antiquity of the earth. In this 
connection he says: 


So cogent do these geological and paleontological arguments appear, to those at 
least who have taken the trouble to master them, that they are worthy of being em- 
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ployed, not in defence merely, but in attack. It seems to me that they may be used 
with effect in assailing the stronghold of speculation and assumption in which our 
physical friends have ensconced themselves, and from which, with their feet, as they 
believe, planted well within the interior of the globe, and their heads in the heart of 
the sun, they view with complete unconcern the effort made by those who endeavour 
to gather the truth from the surface and crust of the earth. 


Geikie concludes: 


So far as I have been able to form an opinion, one hundred millions of years would 
suffice for that portion of the history which is registered in the stratified rocks of the 
crust. But if the palzeontologists find sucha period too narrow for their requirements, 
I can see no reason on the geological side why they should not be at liberty to enlarge 
it as far as they may find to be needful for the evolution of organized existence on the 
globe. 

While demanding attention to the geological arguments, which 
seem to him, as to most geological students, certainly as worthy of 
attention as the physical arguments based upon broad assumptions, 
possibly incorrect, he calls attention strongly to the fact that one 
of the needs of geology at present is more detailed studies with 
numerical results. There is a necessity of knowing the rate of 
progress of certain agencies that are at present at work upon the 
earth, and Geikie very properly draws attention to this need. Ex- 
perimental geology along these lines offers one of the great fields 
for the investigator at present. 


THE ORIGIN OF Loess.—The remarkable deposit of fine, loamy 
loess which is found in parts of Europe, America and Asia has been 
much discussed as to origin. A recent paper in Russian, entitled, 
‘*Upon the Question as to the Mode of Formation of Loess”’ 
(Reprint from Zem/lovedenie, Moscow, 1899), by Paul Toutkowski, is 
an interesting addition to the literature. He points out that the 
loess of Europe and North America is connected with the glacial 
period, and that there is no, pre-glacial loess, the deposit evidently 
having intimate connection with the retreat of the glacier; then 
asks the questions: How were these deposits brought? Why did 
they cease at the close of the glacial epoch? and Why is no loess 
found north of a definite boundary? 

Among the theories for the formation of loess, one that has 
taken prominent rank is that advocated by Richthofen for China, 
namely, the action of dry winds in blowing dust about. This 
Toutkowski proposes to apply to the loess associated in origin with 
the continental glaciers. Considering the probable meteorological 
conditions during the Ice Age, he concludes that the isobars were 
concentric over these great glaciers, so that the gradients consti- 
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tuted a large anticyclonic system over which the air moved down- 
ward to the periphery of the ice-sheet. Such winds, coming down 
grade, became warmed by dynamic heat, much as the foehn of 
Switzerland or the chinook of western America is warmed as it 
passes down the mountain slopes. Similar winds are noticeable in 
Greenland, though, owing to the much smaller area occupied by 
the ice, they are much less pronounced than this assumed set of 
glacial winds. 

The glacial period foehn-winds swept with such vigor from the 
interior, especially in spring and summer, that they extended well 
beyond the limits of the ice margin. They passed over a zone from 
which the ice was retreating and upon which there was little or no 
vegetation, and drying the earth, as the foehn dries the soil of 
Switzerland, whirled the dust along and built the loess deposits. 
There were, then, desert tracts near the ice margin, forming vast 
continental steppes, covered by grass, and inhabited by mammalia 
and mollusca, land-forms for the most part, although lacustrine 
along the shores of lakes. 

Numerous geological and geographical facts seem to corroborate 
this view, and the author believes that the fine, unstratified deposit 
containing the fossil fauna of the Russian steppes, together with 
traces of palzolithic man, had its origin in this cause. As the ice- 
front withdrew northward, the desert zone likewise shifted to the 
northward, and the loess was blown from it out over the region 
from which the ice had only recently retreated. 

Finally the ice margin retreated so far that the foehns became 
feebler and feebler as the area of ice diminished; and, moreover, 
its periphery had gone so far northward as to uncover great seas, 
like the Baltic, and the ice-dammed lakes of North America, so that 
the foehn was not only weaker but less dry, and at last extensive 
loess deposits ceased to be produced. 

From this consideration of the subject, Toutkowski concludes 
that loess, like moraines or erratic blocks, is a testimony of the 
former presence of the glacier, though a witness of its death agony 
rather than its life and power, as the moraine is. He says that 
the great problem, how from the chaos and ruin sprung the blooming prairie; how 
from the cold realm of death a new, vigorous, gushing life was born, this seems to 
me solved and completely clarified by this new light. 

It seems that Toutkowski’s discussion is well worthy of careful 
consideration, and that he may have come upon the true explana- 


tion of much loess, although there are some deposits of so-called 
loess which seem to be definitely associated with stream action. 
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There is, however, no reason why both kinds might not have been 
produced at the same time. It is interesting in this connection to 
note the independent evidence of this origin of loess produced by 
Woodworth in his brief remarks concerning the desert conditions 
in New England, quoted in the abstract of his paper given below. 


WASH-PLAINS.—One of the most interesting classes of deposits 
connected with the presence of the American glacier is the set of 
plains which have been produced by gravel-laden streams emerg- 
ing from the ice-front. Various names have been applied to the 
different modifications of this class of plain, such as sandplain, 
overwash-plain, etc. In an exceedingly important paper, Wood- 
worth (Bulletin, Essex Institute, XXIX, 1897, 71-119) groups the 
several classes together under the name of wash-plains. A con- 
siderable portion of the paper is devoted to a detailed description 
of certain areas of these deposits in southern New England; but, 
aside from these points of mere local interest, the general problem 
itself is discussed in a masterful manner. 

Concerning the origin of wash-plains, Woodworth says: 

The attempt, therefore, to interpret sea-level by a rigid application of the criterion 
of wash-plain level involves us in hopeless inconsistency, sudden changes of level, 
and the need of having the sea at different levels at the same time in the same 
region. 

If the water-level index afforded by delta-fronts means anything at all, it seems 
to point to local bodies of water standing at levels dependent on local topographic 
conditions, as in temporary glacial lakes or flooded areas. 

This view, of course, does not exclude the possibility of certain low-lying plains 
near the coast being deposited under the marine limit. 

Another interesting conclusion of broad scope is that the ice- 
sheet was not lying stagnant over the area during the formation of 
the wash-plains, but that 
there were periods of marginal inactivity, accompanied by the tunnelling of running 
water, esker-building, terrace and plain construction, with a general retreat of the 
main front, followed by seasons of advance, with the shoving of drift deposits, the 
spreading of till and boulders over wash-plains. 

Covering the wash-plains in places, as previously pointed out 
by Davis and Woodworth, is a fine loamy sand, resembling loess, 
embedded in which are pebbles, grooved as by a sand-blast and 
located in a region where now no sand is blowing, which 
makes it highly probable that immediately after the ice retreated, and before vegeta- 
tion came in, the barren, sandy stretches were for a time in a desert condition. 

Woodworth points out the importance of these wash-plains in 
the settlement of the region. Being flat lands, free of boulders, 
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they were easily cleared, and consequently quickly transferred to 
farming land; while upon the flat spaces of the wash-plains the 
greater number of towns and villages of southern New England are 
built. The sands and gravels have also had a decided influence 
upon drainage and local water supply, besides furnishing suburbs 
of cities and the towns with an almost inexhaustible source of gravel 
and sand for use in the construction of masonry and walks. 


PHYSIOGRAPHY OF MARYLAND.—AS a dissertation for the Doctor’s 
degree at Johns Hopkins, Cleveland Abbe, Jr., has published the 
best account of the physiography of Maryland that has yet appeared 
(Report of Maryland State Weather Service, Vol. I, 1899, pages 
41-216). The paper commences with a general treatment of basal 
physiographic principles, somewhat elementary and very interest- 
ing, and upon this builds up a treatment of the physiography of 
the State which is excellent. Naturally, a great deal of attention 
is paid to the rivers and their work—perhaps an unduly large share 
of attention, although the coast lines and mountain forms are not 
entirely neglected. 

This paper will commend itself to all interested in physiography 
in general, or in the geography of Maryland. Many individual 
instances of physiographic form and process are given, some of 
which have general application. One of the most important gen- 
eralizations of the paper is the conclusion that the streams of the 
eastern division of the Piedmont plateau have been given their 
courses, which extend with marked disregard to rock structure, by 
reason of the fact that they started upon a surface of coastal plains 
which have since been almost entirely removed. That is, they are 
superimposed streams. This conclusion is interesting, not alone 
from its bearing on the history of stream development, but as 
showing the possible extension of physiographic work into the in- 
terpretation of ancient stratigraphy when all other evidence of the 
former existence of beds has been destroyed. By employing the 
method adopted by Abbe, one may be able to explain some of the 
characteristics of the Piedmont plateau of the more southern States, 
which it is now the fashion to explain on the basis of peneplain- 
ation. 
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NOTES ON CLIMATOLOGY. 
BY 
ROBERT DeC. WARD. 


TROPICAL COLONIZATION.—The governments of tropical colonies 
and the problems connected with labor in those colonies are to a 
large extent affected by climatic controls. The difficulty, if not 
the impossibility, of the acclimatization of the white man in most 
tropical lands operates to keep down the number of Europeans 
who take up their residence there, and the kind of government 
must inevitably be organized to suit the conditions of population 
there met with. The usual state of things is, and has to be, that 
there is a relatively small number of whites, who are superior by 
reason of higher intellectual capacity, greater energy and good 
education, but who cannot do hard physical labor out of doors, 
and, on the other hand, a large proportion of natives, who are 
more or less ignorant and lazy, and have less capacity for govern- 
ment than the white man in their midst. That one of the chief 
controls, if not the chief control, in this whole matter is climatic, 
is clear. Further, it has been proved over and over again that 
where Nature has provided abundantly for man, as she has in most 
parts of the tropics, and where he does not have to work hard to 
get for himself food, clothing and shelter, there it is extremely 
difficult to make men work. Hence there arises a labor problem, 
which has to be solved by compulsory labor of the natives them- 
selves, or by the importation of foreign workmen under a contract. 
Again the control of climate is plain. 

In view of the foregoing facts, it is certainly very striking that 
a recent book dealing with tropical colonization, the government 
of tropical possessions, and the labor problem in these countries, 
lays no distinct emphasis upon the underlying control which climate 
exercises in these matters. In fact, climate and acclimatization ‘do 
not find a place in the very complete index, and there are only 
three brief references to the physiological effects which a moist 
tropical climate has upon man in making him disinclined to do 
hard and continuous labor. The book to which we have refer- 
ence is Mr. Alleyne Ireland’s Tropical Colonization (Macmillan, 
1899), an excellent presentation of many of the important aspects 
of the subject in hand, and which will prove valuable reading at 
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the present time. The student of the human side of climatology 
will find much to interest him in Mr. Ireland’s chapters on the 
forms of government in tropical colonies; the earlier aspects of the 
labor problem in the tropics; the indentured labor system in the 
British colonies, and the solution of the labor problem by the 
Dutch in Java. The climatic control is behind many of the prob- 
lems which other countries have had to face, and are now facing, 
in dealing with tropical possessions. We should not lose sight of 
the fact that this climatic control is also very potent in the prob- 
lems we shall soon be called upon to face in connection with our 
new tropical possessions. 


CLIMATE OF MARYLAND.—A valuable report upon the physio- 
graphy and climate of Maryland comes to us as Vol. I of the Mary- 
land Weather Service. This volume is by far the most elaborate 
which has yet been issued by any State Weather Service, and is a 
most encouraging sign of the advance which climatology is making 
in this country. The publication of page after page of tabulated 
meteorological observations, without any discussion at all, or with 
only a very brief summary, is gradually being replaced by the care- 
ful study of these records and the discussion of them, with the 
object of presenting a living picture of the climatic conditions of 
the region in question. In 1894, in the First Biennial Report of the 
Maryland Weather Service, there appeared an excellent account of 
the climatology and physical features of Maryland. There were 
brief reports upon the topography, geology and soils of the State, 
and a short account of the chief characteristics of the climate. A 
series of colored charts showing seasonal and annual isotherms and 
precipitation accompanied the report. The present volume covers 
a similar but much larger field, and is very much more complete. 
It is an octavo book of 566 pages, with 54 plates and 61 figures. 
The report of 1894 numbered but 140 pages. 

A General Report on the Physiography of Maryland, by Dr. Cleve- 
land Abbe, Jr., forms a fitting first paper, after the introduction by 
Prof. W. B. Clark, the Director of the Maryland Weather Service. 
Dr. Abbe gives a detailed account of the physical features of the 
State, and, by means of excellent heliotype views, geological maps 
and cross-sections, makes it possible for the reader to gain a very 
clear idea of the topographical peculiarities of Maryland, a knowl- 
edge of which is necessary if the climate is to be intelligently 
studied. Papers by Prof. Cleveland Abbe, on the Aims and Methods 
of Meteorological Work, especially as conducted by National and State 
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Weather Services, and by Dr. Oliver L. Fassig, A Sketch of the 
Progress of Meteorology in Maryland and Delaware, precede the Out- 
line of the Present Knowledge of the Meteorology and Climatology of 
Maryland, by Mr. F. J. Walz. The last of these three papers, 
namely that by Mr. Walz, is an excellent presentation of the 
climatology of Maryland brought down to date. The control of 
the weather of Maryland by high and low pressure areas; a classi- 
fication of the characteristic weather types; the influence of the 
surface configuration of Maryland upon the climate, and a full dis- 
cussion of the important climatic features, are included in this re- 
port. Colored charts showing the monthly, seasonal and annual 
temperature and rainfall distribution complete the volume, which 
is certainly a credit to all concerned in its compilation, and may 
well be taken as a standard by other State Weather Services. 


THE CHINESE EASTERN RAILWAY.—Reference has already been 
made in these Nores to the difficulties which her severe winters put 
in the way of Russia, by freezing up her chief ports and thus check- 
ing her commerce by sea during a part of the year. In the effort 
to overcome this handicap Russia has resorted to the ice-breaker, 
and by this means has been able to do much towards keeping her- 
self in communication with the outside world during the winter 
months. A harbor which naturally freezes over every year, and 
which has to be kept open by artificial means, is not as good a ter- 
minus for a great trans-continental railway as a harbor which does 
not freeze. Vladivostock, in short, is not as desirable a terminus 
for the Trans-Siberian road as Port Arthur. Russia was not slow 
in coming to this conclusion. The original plan, by which the 
Trans-Siberian railroad is to be built to Vladivostock, has not been 
changed, but a very important modification of that plan has been 
brought about. The present plan, which is being pushed to com- 
pletion with all possible speed, is to run the eastern section of the 
Trans-Siberian road from Kidalova down through the Chinese prov- 
ince of Manchuria to a terminus at Port Arthur. In 1896, Russia 
made a contract with China to build a railroad through Manchuria, 
guaranteeing that the president of the road should be a Chinaman, 
and that, after eighty years, the ownership should pass to the 
Chinese Government upon suitable payment. In 1898, Russia 
secured a lease of Port Arthur and of the whole Liao-tung penin- 
sula, and now has a port which is to be the terminus of the short- 
ened Trans-Siberian railroad, and which is free from ice throughout 


the year. Thus has ice-bound Vladivostock been superseded by 
ice-free Port Arthur, 
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Képpen’s MARINE METEOROLOGY.—There has for some time 
been need of an elementary presentation of the subject of marine 
meteorology. Sailing directions, books on navigation, and meteor- 
ological charts showing the winds and weather for the different 
oceans, are all well enough for seamen, but for the general student, 
who wishes to gain some understanding of the meteorology of the 
oceans, they are not of much direct benefit. Dr. Képpen, of the 
Deutsche Seewarte in Hamburg, has written a valuable little book 
(Grundlinien der maritimen Meteorologie; Hamburg, 1899), which is 
sure to find many interested readers. There is no attempt in it to 
cover the whole ground in all its details, but only to take up the 
fundamental principles of the subject. While intended especially 
for seamen, and designed for use by them in preparation for the 
study of the more advanced and more technical Sege/handbiicher of 
the German Naval Observatory, Képpen’s Grundlinien will prove 
very useful to landsmen as well. Chapter V, dealing with the con- 
trol of sailing routes by the winds; and with fogs, calms and 
storms, is, perhaps, the most generally interesting in the book. 
One chapter, of 12 pages, is devoted to an excellent presentation 
of the climates of the world. This book is a distinct addition to 
the books on meteorology already on the shelves, for it takes up a 
side of the science which has not yet been presented in a small 
compass, and in an elementary, but scientific way. 
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NOTES ON GEOGRAPHICAL EDUCATION. 
BY 
RICHARD E, DODGE. 


THE SCHOOL OF GEOGRAPHY AT OxFoRD UNIVERsITY.—One of 
the most important events of recent years in geographical education 
is the establishment of the new School of Geography at Oxford 
University, under the control of a committee consisting of the Vice- 
Chancellor ex officio, and of four members of the University and 
three members of the Council of the Royal Geographical Society. 
For some years Mr. Yule Oldham has been Reader at Cambridge and 
Mr. H. J. Mackinder Reader at Oxford. Thus the steps were laid 
that led up to this most recent important action, that shows so 
clearly the recognition that geography is receiving as an important 
element in the education of business men and public men, as well 
as in that of travellers and scientists. 

The School, under the charge of Mr. Mackinder, who will continue 
as Reader, will be supported by the University and the Royal 
Geographical Society, each agreeing to pay £ 400a year. In addi- 
tion to the Reader, who will devote his attention largely to Historical 
Geography, there will be a staff of three others. Dr. Andrew J. 
Herbertson, Assistant to the Reader, will lecture on Physical Geo- 
graphy and teach Cartography and Surveying. Mr. H.C. Dickson 
will lecture on certain branches of Physical Geography, and for 
the coming year Mr. G. B. Grundy will lecture on Ancient Geo- 
graphy. 

During the Michaelmas Term Mr. Mackinder will lecture on the 
Historical Geography of the British Isles; Mr. Dickson on the 
Climate of the British Isles; Dr. Herbertson on the Geomorphology 
of Europe; and Mr. Grundy on the General Historical Topography 
of Greece. In addition, Dr. Herbertson will give instruction in 
cartography and practical geography, devoting attention particu- 
larly to map projections and to physical maps. 

The work of the School will include a course of systematic instruc- 
tion, primarily intended for graduates and other advanced students, 
with demonstrations and practical work in physical geography, 
cartography, and surveying. Courses of lectures will also be given 
with special reference to the historical and scientific teaching in 
the University. 
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Sir Clements Markham, in his Annual Address to the Royal Geo- 
graphical Society, emphasizes the great importance of the step and 
speaks as follows in reference to the practical value of the School: 

We look forward to our public schools being leavened by a new generation of 
masters well instructed in the principles of geography, and to new generations of 
public men whose geographical education will not have been neglected. The great 
success of our efforts to prepare travellers for the work of exploring justifies our ex- 
pectation that, when the means of learning are once supplied at Oxford, there will be 
no lack of desire to avail themselves of it, not only among students in the University 
itself, but throughout the country. For I wish it to be understood that all students 
will be welcomed at the School of Geography, whether attached to the University or 
not. It will be the only institution of its kind in the kingdom. 


The School should be more than successful, and its establish- 
ment should be an added illustration of the importance of University 
Geography Courses. With the opportunities now offered at Brussels 
and at Oxford, geography has received a recognition asa University 
subject that ought to be a lesson to this country, especially to the 
authorities of our many large universities that have no chairs in this 
science. 


THE INFLUENCE OF UNIVERSITIES ON GEOGRAPHY TEACHING IN 
ELEMENTARY AND SECONDARY SCHOOLS.—Prof. W. M. Davis, of 
Harvard University, and many others interested in the cause of 
geography teaching in the United States, have for some time main- 
tained that better geography work in the secondary schools de- 
pended upon the development of university courses in geography, 
and that when the secondary school work was thus enlivened and 
enriched, more profitable elementary school work would follow at 
once. 

Further, it is believed that the continuity of work made possible 
by a progressive course of study from elementary school to 
graduate work in the university could not but help to strengthen 
the work all along the line. The increasing numbers of college 
and university courses in geography are already bringing forth 
fruit, as anticipated. 

That the result to be expected may be very great is shown by 
the experience of other countries where university geography work 
has long been well developed, as is well illustrated by the report 
recently made by Joan Berenice Reynolds, of Cardiff, Wales, con- 
cerning the teaching of geography in Switzerland and North Italy. * 


* “The Teaching of Geography in Switzerland and North Italy,” London, Clay 
& Sons ; New York, The Macmillan Company, 1899. 
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In a summary of the conditions in Switzerland* the author quotes 
as follows: 


“The schools are rich in apparatus of all descriptions, and most of those I visited 
had a museum of objects, bought by the government for use in teaching. These 
objects included large collections of stuffed animals, birds and fishes, shells, pressed 
flowers, specimens of timber, varieties of rock and fossils, raw and industrial produc- 
tions in all stages of manufacture, besides series of pictures, photographs and lantern- 
slides. 

I think the great reason why the cantonal governments are so ready thus to en- 
courage the teaching of geography is because it is a subject taught in many schools 
by a trained specialist, and one in which it is possible for pupils to take degrees when 
they enter the University. The University where geography receives most attention 
in Switzerland is that of Bern, where it has been recognized for fifteen years. A 
three years’ course is necessary to obtain the Ph.D. degree, and the candidate is ex- 
amined in three subjects, one of which is a special subject. The candidate whotakes 
geography as his special subject writes a dissertation, over which a year or more may 
be taken, but which must bear the stamp of original research in some direction. If 
the treatise is accepted, the candidate undergoes a written examination, consisting of 
three papers, each taking three hours, and finally an oral examination lasting two 
hours. Geography can also be taken as the chief subject for the Ph.D. at the Zurich 
and Freiburg Universities. At Lausanne and Geneva Universities there are chairs 
for physical geography, and this subject is studied by candidates for the Licentiate 
for Natural and Physical Sciences and the Baccalaureat of Physical and Chemical 
Sciences respectively. 

The fact that geography forms an optional branch of these highest university ex- 
aminations has caused public opinion to regard it as a far more important study than 
is at present the case here. It is this attitude of public sympathy with the subject 
which impressed me more than any particular method in vogue in teaching it.” 


PHYSICAL GEOGRAPHY AS A COLLEGE ENTRANCE REQUIREMENT.— 
The discussion of college entrance requirements within the last few 
years has tended toward increasing the possible credit to be given 
for satisfactory science work in the secondary schools. Harvard 
University has already increased the options in science, and has 
placed Physiography upon the list of possibilities. 

The recent report of the Committee on College Entrance Re- 
quirements of the National Educational Association recommends 
that physical geography, botany, zoology, physics, and chemistry 
be all recognized (counting one unit each) for college entrance. 

The Committee further recommends that physical geography be 
pursued for not less than four periods weekly, through the first 
year of the high school course; that the course should contain a 
large amount of laboratory work, to which the lectures and dis- 
cussions should be related; and that ‘*‘ note-books should not be an 


* The Teaching of Geography in Switzerland, Journal of School Geography, 
December, 1899, Vol. III, pp. 383-389. 
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end in themselves; they should be kept in such a way as to empha- 
size the spirit and method of scientific work.” 

The Committee defines Physical Geography as ‘‘ the physical 
environment of man,” and adds “that its principal themes are the 
earth as a globe, the atmosphere, the ocean, and the lands, all ap- 
propriately limited in scope and difficulty by the time at the dis- 
posal of the course and the capacity of the pupils.” 

The ground here covered is the same as that outlined in 
Harvard requirements under the head of Physiography. It should 
be noted, however, that the presence of Meteorology as an optional 
subject in the Harvard list necessarily reduces the attention to be 
given to the phenomena of the atmosphere in the course in Physio- 
graphy. Further, the course outlined in Physiography in the 
Harvard circular is intended for more advanced secondary pupils 
than is the course suggested by the Committee of the National 
Educational Association. 

An appendix to the report gives in full the recommendations of 
the sub-committee on Physical Geography, of which Professor 
Albert P. Brigham, of Colgate University, was chairman. 

This special report goes into detail concerning Laboratory exer- 
cises, equipment, etc., available for secondary school work, and 
contains a valuable series of suggestions for teachers. 

The report as a whole may be obtained for a small sum from the 
Secretary of the National Educational Association, Winona, Minn. 

The special report of the sub-committee on Physical Geography 
was published in a preliminary way in the Journal of School Geogra- 
pay, for September, 1898. 


PopuLAR INTEREST IN GEOGRAPHY.—It is interesting and pleas- 
ing to note the rising interest in geography teaching of all grades, 
especially as evidenced by more numerous and larger college 
classes, by the willingness of Normal School authorities to give the 
subject better attention and more time in the curriculum, and by 
the desire of the teachers in elementary schools to pursue special 
courses in the subject. 

The present development of commercial courses in high schools 
—soon to be followed, it is hoped, by University courses—is also 
significant as showing the increased need there will soon be for good 
geography teachers in secondary schools and in colleges. Com- 
mercial geography is an essential in every commercial course; but 
the teachers of geography who are prepared to give courses in 
commercial geography are unfortunately few. 
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It is also encouraging to find that the interest in better geo- 
graphy work is not confined to any one centre or series of centres 
in the United States, though it is readily seen that the present geo- 
graphical conditions in the educational field are almost wholly due 
to the influence extended by a few Universities. 

The latest announcement of an awakening to the needs of better 
geography teachers of all grades comes from South Carolina, where 
efficient work is being done at the Winthrop Normal and Industrial 
College, Rock Hill, by Cleveland Abbe, Jr., Ph.D. (Johns Hop- 
kins), and at South Carolina College, Columbia, by L. C. Glenn, 
Ph.D. (Johns Hopkins). It is hoped that the efforts thus being put 
forth, under favorable conditions, may soon bear fruit in better 
teaching throughout the State. 


THE SEVENTH INTERNATIONAL GEOGRAPHICAL 
CONGRESS. 


The Congress was formally opened on the 28th of September 
in the Abgeordnetenhaus, Berlin, courteously offered for the meet- 
ings by the Prussian Government. About 1,600 members attended. 

Prince Albrecht of Prussia, Patron of the Congress, spoke for 
the Emperor, and was followed by Prince Hohenlohe, Imperial 
Chancellor; Herr Studt, the Prussian Minister of Education; and 
the Burgomaster of Berlin. 

Baron Richthofen, the President of the Berlin Gesellschaft fiir 
Erdkunde, then delivered his address as President of the Congress. 

Sir Clements R, Markham, the President of the Permanent 
Bureau of the Sixth International Geographical Congress, presented 
the report of the Bureau and formally resigned his office to his 
successor, Baron Richthofen. 

The general meetings of the Congress were held in the forenoon; 
the sections and sub-sections met in the afternoon. 

The programme was very long and many papers were necessarily 
withheld, or given only in abstract; acondition of things seemingly 
inevitable in all great gatherings of the kind, and not entirely 
without its compensations. 

From the beginning to the end the Congress was treated with 
the greatest courtesy and hospitality by the Imperial Government, 
by the Prussian Government, by the authorities of Berlin and of 
other cities, and by the citizens. 

The resolutions finally adopted by the Congress were: 


1. For the appointment of a committee to make preliminary 
arrangements for founding an International Cartographic Associ- 
ation; 

2. To construct a Map of the World on the scale 1:1,000,000. 
This is committed to the Permanent Bureau, which is to produce a 
projection showing the lines of latitude and longitude on the proper 
scale; 


3. For the construction of statistical population maps, and 


nominating an International Committee to establish rules and com- 
municate with the geographers of different countries; 


4. Expressing the desire of the Congress that all new geograph- 
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ical publishers should give particulars as to the method of survey- 
ing, the instruments’ employed, the calculation of astronomical 
positions, with probable errors, and the method of utilizing the 
data in constructing the maps. Also that maps issued by private 
or official institutions, or by individuals, should state the principal 
data used in construction; 


5. Expressing the desire that maps and charts should bear, in 
addition to the graphic scale, the natural scale of the ratio between 
the map and the region it represents; and that this natural scale 
be quoted in all catalogues of maps; 


6. On Antarctic Exploration, and nominating an International 
Committee to determine the scope and methods of magnetic and 
meteorological observations to be made by the expeditions sent 
out, and to organize simultaneous and inter-communicated observa- 
tions at points outside of the Antarctic region; 


7. Appealing to all countries whose ships traverse the regions 
of drift-ice, to institute observations and communicate the results 
to the Danish Meteorological Institute, Copenhagen, the central 
office selected to receive them; 


8. Nominating an International Committee on the nomenclature 
of sub-oceanic relief. This committee to prepare a bathymetrical 
map of the oceans, to be published not later than the meeting of 
the next Congress; 


9. Recommending the use of the metric system of weights and 
measures in all geographical researches and discussions; 


10. Recommending the adoption of the Celsius (centigrade) 
thermometer in scientific publications; 


11, Expressing preference for the present system of the division 
of time and that of the circle, but admitting the further study of a 
new system ; 


12. Appointing a permanent Committee for international earth- 
quake study; 


13. Appointing a preliminary Committee to work out a uniform 
nomenclature of plant-formations; the scheme to be submitted to 
specialists, and the finally corrected result to be laid before the 
next Congress; 


14. On the nomenclature of Oceanic islands, the Congress being 
of opinion: (1) that native names should be preserved, even in the 
Pacific, where they must be investigated with care; (2) that where 
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native names cannot be determined, the names given by the first 
discoverer should be employed, until further notice; (3) that the 
arbitrary change of historical names, universally known and ac- 
cepted in scientific writings, is impious and confusing to science 
and to commerce, and a practice to be opposed by every means; 
(4) that incorrect and arbitrarily formed names ought to be dis- 
carded in favor of native names or names which may be justified ; 


15. Recognizing the desirability of obtaining better estimates of 
the population of countries in which there are no means of taking 
a regular census, and instructing the Permanent Bureau to bring 
the matter to the notice of the governments of the nations which 
have foreign possessions; 

16. Recognizing the Bibliotheca Geographica, published annually 
by the Berlin Geographical Society, as filling all the requirements 
of an international bibliography of geography; 


17. Expressing the sympathy of the Congress with the object of 
the expedition now being organized in Australia to search for the 
remains of Dr. Leichhardt’s party, lost in the interior of the conti- 
nent fifty-two years ago. ° 
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MAP NOTICES. 
BY 


HENRY GANNETT. 


Since the issue of the last Bulletin the U. S. Geological Survey 
has published ten sheets of the Atlas of the United States. Of 
these three, viz.: Oswego, Silver Creek and Salamanca, are in New 
York. They are on a scale of 1:62,500, with contours at intervals 
of 20 feet. 

Oswego is on the shore of Lake Ontario, and is characterized 
by a beautiful exhibition of drumlins, among which the streams 
wander in a very uncertain way, with marshy divides and other 
evidences of youth in the immediate surface of the country. 

Silver Creek is upon the shore of Lake Erie, and Salamanca in 
the plateau region drained by Allegheny River. The valley at 
Salamanca has an altitude of about 1,400 feet, above which the 
plateau rises about 1,000 feet in sharp bluffs, and with a greatly 
dissected surface. 

In New Jersey is one sheet, Vineland, in the southern part of 
the State, and including a portion of Delaware Bay and of the Del- 
aware shore opposite. The scale is 1:125,000, and the contour 
interval 20 feet. The shore is everywhere low and marshy, out of 
which the land rises with very gentle slopes. 

In Alabama is one sheet, Brookwood, in the central part of the 
State. 

In South Dakota are two sheets, Mitchell and Alexandria, on a 
scale of 1:125,000, and with a contour interval of 20 feet. They 
are situated in the valley of James River, and exhibit a level sur- 
face of glacial deposits, on which stream-courses are just forming. 

In Nebraska are two sheets, Loup and Brown’s Creek, both on 
a scale of 1: 125,000, with a contour interval of 20 feet. The first 
shows a prairie region, considerably dissected by streams, and con- 
taining parts of the valleys of the three forks of Loup River, broad 
and level, in which the streams are pretty well graded. The last 
is in the western, arid portion of the State. It includes a portion 
of the valley of North Platte River, with steep, broken bluffs on 
the north side, beyond which the upland has an undulating surface, 
mainly composed of sand-hills, with many sinks. 

In Montana is one sheet, Helena, upon a scale of 1: 62,500, with 
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a contour interval of 50 feet. This represents the capital city and 
its environs, including the broad valley of Prickly Pear, in which 
there has taken place a great development of irrigation systems. 

The Geological Survey has issued a map of Texas, with adjacent 
parts of Indian Territory, Oklahoma and New Mexico, compiled 
by Robert T. Hill, scale 25 miles to 1 inch, contour intervals 250 
feet, 1899. 

This is an extremely interesting and useful map, being the first 
to represent upon any such scale the relief of the State expressed 
quantitatively. It is doubtless the most correct map which can be 
prepared in the present state of our knowledge. 

The U. S. Geological Survey has also issued a Land Classifica- 
tion Map of the region adjacent to Mt. Marcy, in the heart of the 
Adirondacks, New York, scale 1:62,500, contour interval 20 feet, 
area represented about goo square miles. Colors show the distri- 
bution of the remaining merchantable forests, and of the forests 
which have been culled of their valuable timber. Nearly all this 
area was formerly covered by merchantable forests, but two-thirds 
of it have been culled. 

In 1885 the State of Massachusetts instituted a triangulation for 
the purpose of establishing accurately the positions of the bound- 
ary lines of the towns and cities composing the Commonwealth. 
This triangulation rests upon that of the U. S. Coast and Geodetic 
Survey as a basis. Boundary-line monuments were located directly 
by triangulation wherever practicable, supplementing it in other 
cases by short traverses. This work has been progressing contin- 
uously since that time, and the first results of it have just appeared 
in the form of five folios, each folio being descriptive of the bound- 
ary lines of a town, the towns being East and West Bridgewater, 
Abington, Rockland and Whitman. Each folio contains a history 
of the town, a description of its present limits, with the marks, 
monuments, etc., and contains a diagram upon a scale of 1: 30,000 
of the town boundaries and of the triangulation by which the posi- 
tions have been determined, or a description of the triangulation 
stations and their positions in latitude and longitude. 


Map of the Seat of War in Africa, prepared in the War Department, 
Adjutant General's Office, Military Information Division, 1899. 
Scale, 20 miles to1 inch. Photolith. Norris Peters Co. 

This map represents that part of South Africa between the Cape 
on the south and latitude 22° on the north, and from longitude 24° 
east to the east coast. It shows the location of all towns of impor- 
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tance, the railroads and telegraph lines, and the principal wagon 
roads. There is no indication of relief except by 4 few figures of 
elevation. It is a very convenient map for following the move- 
ments of the combatants. 


General Map of the Northwest part of the Dominion of Canada. De- 
partment of the Interior. 1898. Scale (approximately), 25 miles 
to an inch, 

This map represents the latest information concerning the region 
between Dixon Entrance on the south and the mouth of the Mac- 
kenzie on the north, and between the mouth of the Tanana, in 
Alaska, on the west, and Lake Athabasca on the east. The drain- 
age is printed in blue and the balance of the map in black, relief 
being expressed by crayon. 


Several geological maps relating to Australia have been received. 
Among them are: ‘ 

A map of Queensland, by Robert L. Jack, Government Geolo- 
gist, published by the Ministry of Mines, 1899, scale 16 miles to 
1 inch, in 6 sheets; 

Geological map of Charters Towers Coal Field, published by the 
Ministry of Mines, 1898, scale 4 chains to 1 inch; 

Geological map of Northampton, published by the Ministry of 
Mines, 1898, scale 20 chains to 1 inch; 

Geological map of the Collie Coal Field, West Australia, pub- 
lished by the Ministry of Mines, 1898, scale 40 chains to 1 inch; 

Geological map of Coolgardie, West Australia, published by the 
Ministry of Mines, 1898, scale 10 chains to 1 inch. 


Atlas of Ports, Cities and Localities of the Island of Cuba, prepared 
in the War Department, Adjutant-General’s Office, Washington, 
D. C., 1898. 

As is stated in the title, this Atlas contains reproductions of 
maps, charts and plans obtained from the United States Congres- 
sional Library, Coast and Geodetic Survey, Hydrographic Office, 
Interior Department, U. S. A., and Pichardo’s Maps of the Island 
of Cuba, and other sources. 

It contains 69 plates, upon which are 140 maps. These maps are 
arranged by provinces, the section of the atlas devoted to each 
province being prefaced by a map of the province, upon a scale of 
about 10 miles to one inch. The maps of localities, harbors. etc., 
are very commonly upon a scale of 1 : 200,000; and besides the 
maps, the atlas contains many plans of fortifications, towns, etc. 
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THE FOLLOWING IS A LIST OF MAPS ON LARGE SCALES, OF THE PRIN- 


CIPAL CITIES OF THE 


UNITED STATES, PUBLISHED IN RECENT 


YEARS, WITH THE PUBLISHER AND SCALE AND DATE oF PUBLI- 


CATION: 


CITY. 
Akron, Ohio........ 


Allegheny, Pa...... 
Geis 
Auburn, N. Y....... 
Augusta, Ga......-.. 
Baltimore, Md....... 
Berkeley, Cal........ 
Binghamton, N. Y..... 
Birmingham; Ala 


‘ 


Boston, Mass...... 
Bridgeport, Conn 


Brockton, Mass 
Brooklyn, N. Y 


Bu@alo, 
Camden, N. 


Charleston, S. C 
Chattanooga, Tenn 


Cincinnati, O.. 


Cleveland, O........ 
Columbus, O........ 
Davenport, Iowa 
Denver, Colo....... 


Detroit, Mich............ 
Duluth, Minn....... 


East St. Louis, III 
Fall River, Mass......... 


Gloversville, N. 


Grand Rapids, Mich 


“e 


Harrisburg, Pa 


PUBLISHER, DATE. 

Akron Maps & Atlas Co.......... 1891 
Sampson, Murdock & Co......... 1899 
Lippincott & McNeil, Pittsburg, Pa. 1897 
Harvey Linton, C. E.......... Sage 
Franklin R. Rathburn........... 1898 
1892-3 
1897 

Wm.A.Flamm &Co., Baltimore,Md. 1895 
1887 

- Sampson, Murdock & Co......... 1899 
1899 
H. Herbert Snow, C.E........... 1896 
Matthews-Northrup Co......... 1895 


N. Y. Map Pub. Co., for sale by 


Wm. A. Flamm & Co., Baltimore, 1897. 


Walker, Evans & Cogswell Co.... 


G. M. Hopkins, Phila, Pa........ 
Greeley, Carison Co... ........... 1897 
J. A. Stewart, C. E., Eagle Lith. Co. 1897 

38Q9 
1894 

1890 
J. B. Hunter, City Engineer, West- 

Calvert Lith. & Eng. Co.......... 1898 

C. Richardson, City Clerk, Christi 

& Comer Lath, Co... 1897 

Geo. H. Walker & Co., Boston, 

R. L. Polk Co., Detroit, Mich.... 1899 
1899 
Grand Rapids Directory Co....... 1899 


SCALE 
1200'=1" 
1200'=1"’ 
1500’ =1" 

300’ =1' 
1200'=1" 
1000’ =1 % 
1000'=1% 
1005'=1" 

500 =1" 
1600'=1” 
= 1" 
1000'=}} 
1000'= 
2000’ = 1” 
mi.=1" 
1000’ = 1" 
2000'= 1” 
1000'= % 

1000'= 7%” 
1000’= 1" 
1500'=1” 


P; 


I 
P 
P 
P 
Fort Wayne, Ind ... 

[| P 
... P 

P. 
Pr 
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PUBLISHER. DATE, 
L. J. Richards & Co., Springfield, 
Haverhill, Mass.... ..... V. A. Greenough & Co., 97 Oliver 
, Boston, Bess... ...... 1898 
1898 
Kansas City, Kan ....... Hudson- ree Pub. Co., Kan- 
Lincoln, Neb....... ..... 1893 
Little Rock, Ark......... Rickson & Thompson............ 1894 
Long Island City, N. Y... Hyde & Co., Brooklyn, N. Y., 97 
Los Angeles, Cal......... E. T. Wright, Co. Surveyor...... 1898 
Lomisville, Ky... Joho P. Morton & Co... ..... 
Milwaukee, Wis........... / 1899 
Miuneapolis Directory Co........ 1898 
Wm. A. Flamm & Co., Baltimore, 
Nashville, Tenn.......... Marshall & & 1896 
Murphy-Hardy Lumber Co....... 1899 
New Bedford, Mass....... Engineering Department......... 1895 
New Orleans, La......... W. J. Hardee & B. J. Oliveira..... 1897 
L. W. Brown, City Eng’r........ 1895 
... Century Lithograph Co., Phila.... 
Onbtand, Geo. L. Nusbaumer, Co. Sur..... 
Paweuewst, Geo. A. Carpenter, C.E., Helio- 
type Print Co., Boston......... 1892 
Heliotype Print Co., Boston ..... 1896 
Portland, Oregon.. ...... Lewis & Dryden, Schmidt Label & 
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1600'=1 
1000’ =I 
800'=1 
1000’=1I 
660’ =1" 
No scale. 


1600'==1"’ 
No scale. 
No scale. 
800’ = 
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= 3 
1000! =1" 
2000’ = I 
500'=1 
1000’ =I 
1000’ = 1" 
1000 = 
1200'=1 
1000'={ 
3000’ = 1" 
1000 =1\% 
2112'=1 
I mi.=234' 
1000'= 
1002'={" 
1000’ =2}3” 
500'=1 
1200'=1 
== 1" 
1000'=1I 
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CITY. PUBLISHER. DATE. 
Providence, R. 1I......... Sampson, Murdock & Co......... 1899 

Boyd’s Reading Directory........ 1898 

Salt Lake City, Utah..... County Surveyor...........0..% 1897 

Chas. S. Wilkes, Co. Surv........ 1897 
San Francisco, Cal....... Health Department........ ; 

Ga... Morning News Lithograph Co.... 1888 

a O. P. Anderson, Blue Print Co... 1896 
Springfield, Mass......... 1895 

Springfield, Ohio......... C. S. Mendenhall, Cincinnati, O.. 
Terre Haute, Ind........ 1894 

cig Retail Merchants’ Law and Com- 
mercial Association............ 1898 

Webster City, Iowa....... Wortiwest Pub. 
Wheeling, W. Va.....:. Globe Map Pub. Co., Balto....... 1898 
Wilkesbarre, Pa.......... W. Fi, Sturdevant. 1898 
Williamsport, Pa. ....... Henry H. Guise, Draftsman...... 1895 

Wilmington, Del......... Kaufman Map Coloring Co., Phila., 

Youngstown, Ohio ....... H. M. Reel & H. F. Roller...... 1894 
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ACCESSIONS TO THE LIBRARY. 
NOVEMBER—DECEMBER, 1899. 
BY PURCHASE, 


The Control of the Tropics, by Benjamin Kidd, New York, 1898, 8vo; The 
Coffee-Planter of Saint Domingo, by P. J. Laborie, London, 1798, 8vo; The Jesuit 
Relations and Allied Documents, edited by Reuben Gold Thwaites, Vols. LV-LVIII, 
Cleveland, 1899, 8vo; The Old Santa Fé Trail, by Col. Henry Inman, New York, 
1898, 8vo; American Biography, by Jeremy Belknap, Additions and Notes by F. M. 
Hubbard, New York, 1841, 3 vols., 12mo ; American Biographical Notes, by Frank- 
lin B. Hough, Albany, 1875, 8vo ; A Chronological History of New England, in the 
Form of Annals, by Thomas Prince, New Edition, Boston, 1826, 8vo; Forma Urbis 
Romez, Rodulphus Lanciani, Fasc. VII, Mediolani, 1899, folio; History of New 
York City, by William L. Stone, New York, 1868, 8vo; Christianity, Islam and the 
Negro Race, by Edward W. Blyden, London, 1887, 8vo; The British Opium Policy 
and its Results to India and China, by F. S. Turner, London, 1876, 8vo; American 
Books with Tails to ’em, by Henry Stevens, London, 1873, 16mo ; Works by George 
Rawlinson ; The Five Great Monarchies of the Ancient Eastern World, New York 


- (1881), 3 vols., 8vo; The Sixth Great Oriental Monarchy, New York (1881), 8vo ; 


The Seventh Great Oriental Monarchy, 2 vols. in 1, New York, 1882, 8vo; Between 
the Danube and the Black Sea, by Henry C. Barkley, London, 1876, 8vo; Encyclo- 
pedia Biblica, edited by T. K. Cheyne and J. Sutherland Black, Vol. I, A-D, New 
York, 1899, 8vo; Toledo: the Story of an Old Spanish Capital, by Hannah Lynch, 
London, 1898, 8vo; The Dutch and Quaker Colonies in America, by John Fiske, 
Boston, 1899, 2 vols., 8vo ; The South African Question, by Olive Schreiner), Chi- 
cago, 1899, I2mo; Oom Paul’s People, by Howard C. Hillegas, New York, 1899, 
8vo ; Tropical Colonization, by Alleyne Ireland, New York, 1899, 8vo; The West 
Indies, by Amos Kidder Fiske, New York, 1899, 8vo; Our Island Empire, by Charles 
Morris, Philadelphia, 1899, 8vo; Intimate China, by Mrs. Archibald Little, London, 
1899, 8vo; In India, by G. W. Steevens, New York, 1899, 8vo; Present Day 
Egypt, by F. C. Penfield, New York, 1899, 8vo ; Nooks and Corners of Old New 
York, by Charles Hemstreet, New York, 1899, 8vo; Holland and the Hollanders, by 
David S. Meldrum, New York, 1898, 8vo; Extracts from the Letters and Journal of 
Daniel Wheeler, etc., Islands of the Pacific Ocean, Van Diemen’s Land, etc., 
Philadelphia, 1840, 8vo ; Eight Years in Japan, by E. G. Holtham, London, 1883, 8vo ; 
Letters from the Alleghany Mountains, by Charles Lanman, New York, 1849, 12mo; 
A Historical Geography of the British Colonies, by C. P. Lucas, Vol. 1V, South and 
East Africa, Oxford, 1898, 8vo; Topographiz, etc., door Martinus Zeiller, Frank- 
furt am Mayn, 1642-1661, 11 vols., folio; Narrative of the Mission of the United 
Brethren among the Delaware and Mohegan Indians, etc., by John Heckewelder, 
Philadelphia, 1820, 8vo; Voyages en Guinée et dans les fles Caraibes en Amérique, 
par Paul Erdman Isert, 4 Paris, 1793, 8vo; The Great Thirst Land, by Parker Gill- 
more, London, s. a., 8vo; Travels in Interior of Southern Africa, by W. J. Burchell, 
London, 1822-1824, 2 vols., 4to; With the Camel Corps up the Nile, by Count 
Gleichen, London, 1888, 8vo ; Chronicles of Uganda, by R. P. Ashe, New York, 
1895, 8vo; The Downfall of the Dervishes, by E. N. Bennett, London, 1899, 8vo ; 
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Ten Weeks in Natal, by J. W. Colenso, Cambridge, 1855, 16mo ; Scenes and Occur- 
rences in Albany and Caffer-Land, London, 1827, 8vo; Reminiscences of Life in 
Mysore, South Africa and Burmah, by R. S. Dobbs, Dublin, 1882, 8vo; Travels in 
Southern Abyssinia, by Charles Johnston, London, 1844, 2 vols. 8vo; Egypt in 
1898, by G. W. Steevens, New York, 1898, 8vo; Pioneering in Marocco, by Robert 
Kerr, London, 1894, 8vo; The Dorp and the Veld: or, Six Months in Natal, by 
Charles Barter, London, 1852, t2mo; Ashantee and the Gold Coast, by John 
Beecham, London, 1841, 12mo; Marocco and the Moors, by Arthur Leared, Lon- 
don, 1891, 8vo; Through Persia on a Side-Saddle, by Ella C. Sykes, Philadelphia, 
1898, 8vo ; The Polish Captivity, etc., by Sutherland Edwards, London, 1863, 2 vols. 
8vo ; A Guide Book to Books, by E. B. Sargant and B. Whishaw, London, 1891, 8vo; 
Recollections of Travels Abroad, by A. J. Duffield, London, 1889, t2mo; California 
and the Californians, by David Starr Jordan (Reprint, Atlantic Monthly, Nov., 1898), 
San Francisco, 1899, 12mo ; American Book Prices Current, compiled by Luther S. 
Livingston, Vol. V, New York, 1899, 8vo; Serbian Folk-Lore, by Madam Csedo- 
mille Mijatovies, London, 1874, 8vo; South London, by Walter Besant, London, 
1899, 8vo; Caravan Journeys and Wanderings in Persia, Afghanistan, Turkistan, 
etc., by J. P. Ferrier, London, 1856, 8vo; The Vegetable Lamb of Tartary, etc., by 
Henry Lee, London, 1887, 8vo; In Court and Kampong, by Hugh Clifford, Lon- 
don, 1897, 8vo; A Wild Sheep Chase : Notes of a Journey in Corsica, by E. Ber- 
gerat, London, 1894, 8vo; With Nansen in the North, by Hjalmar Johansen, Lon- 
don, 1899, 8vo; Historic China, by Herbert A. Giles, London, 1882, 8vo; The 
Romans on the Riviera and the Rhone, by W. H. (Bullock) Hall, London, 1898, 8vo ; 
History of European Botanical Discoveries in China, by E. Bretschneider, London, 
1898, 2 vols. 8vo; L’Etat Indépendant du Congo, par A.-J. Wauters, Bruxelles, 
1899, 8vo; The Story of Perugia, by Margaret Symonds and Lina Duff Gordon, 
London, 1898, 8vo ; Explorations on the West Coast of Florida, by Angelo Heil- 
prin, Philadelphia, 1887, 8vo ; Ralph Fitch, England’s Pioneer to India and Burma, 
etc., by J. Horton Ryley, London, 1899, 8vo; From the Black Sea through Persia 
and India, by Edwin Lord Weeks, London, 1896, 8vo; The International Geography, 
edited by Hugh Robert Mill, London, 1899, 8vo ; The Adventures of Hajji Baba of 
Ispahan, by James Morier, London, 1897, 8vo; Pioneering in Formosa, by W. A. 
Pickering, London, 1898, 8vo; Nine Years at the Gold Coast, by Dennis Kemp, 
London, 1898, 8vo; The Jew, the Gypsy and El Islam, by Richard F. Burton, 
London, 1898, 8vo; With the Mission to Menelik, 1897, by Count Gleichen, Lon- 
don, 8vo ; Mogreb-El-Acksa, a Journey in Morocco, by R. B. Cunninghame Graham, 
London, 1898, 8vo; A Prisoner of the Khaleefa, by Charles Neufeld, 3rd Edition, 
London, 1899, 8vo; Through New Guinea and the Cannibal Countries, by H. Cayley- 
Webster, London, 1898, 8vo; Camping and Tramping in Malaya, by Ambrose B. 
Rathborne, London, 1898, 8vo; Sketches and Studies in South Africa, by W. J. 
Knox Little, London, 1899, 8vo; South Africa as It Is, by F. Reginald Statham, 
London, 1897, 8vo; Fifty Years of the History of the Republic of South Africa, by 
J. C. Voigt, London, 1899, 2 vols. 8vo; On the South African Frontier, by Will- 
iam Harvey Brown, London, 1898, 8vo; Malaboch or Notes from my Diary on the 
Boer Campaign of 1894, etc., by Colin Rae, London, 1898, 8vo; Through Unknown 
Tibet, by M.S. Wellby, London, 1898, 8vo; West African Studies, by Mary H. 
Kingsley, London, 1899, 8vo; The Moorish Empire, by Budgett Meakin, London, 
1899, 8vo ; Tunisia and the Modern Barbary Pirates, by Herbert Vivian, London, 
1899, 8vo ; The Wonderful Century, by Alfred Russel Wallace, London, 1898, 8vo ; 
Seconda Spedizione Bottego, L’Omo, etc., da L. Vannutelli e C. Citerni, Milano, 
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1899, 8vo; Teaching of Geography in Switzerland and North Italy, by Joan Berenice 
Reynolds, London, 1899, 8vo; Alaska and the Klondike, by Angelo Heilprin, New 
York, 1899, 8vo; Impressions of Spain, by James Russell Lowell, Boston, 1899, 
8vo; Imperial Democracy, by David Starr Jordan, New York, 1899, 12mo; Siberia 
and Central Asia, by John W. Bookwalter, 2nd Edition, New York, 1899, 8vo ; The 
Adventures of Louis de Rougemont, as told by himself, Philadelphia, tg00, 8vo ; 
Atlas of Meteorology (Bartholomew's Physical Atlas, Vol. III), J. G. Bartholomew 
& A. J. Herbertson, Westminster, 1899, folio; Pathways of Palestine, by H. B. 
Tristram, London, 1881, 4to; Wanderings in the Western Land, by A. Pendarves 
Vivian, London, 1879, 8vo; Primitive Folk-Moots, by G. L. Gomme, London, 1880, 
8vo ; The Land of the North Wind, by Edward Rae, London, 1875, 8vo; Folk-Lore: 
or Superstitious Beliefs in the West of Scotland, by James Napier, Paisley, 1879, 
8vo; Journal of a Residence at Vienna and Berlin, 1805-6, by Henry Reeve, Lon- 
don, 1877, 8vo ; The United States of America, edited by N. S. Shaler, New York, 
1894, 2 vols. 8vo; British Barrows: a Record of the Examination of Sepulchral 
Mounds, etc., by William Greenwell, Oxford, 1877, 8vo ; Coryat’s Crudities, Re- 
printed from the Edition of 1611, etc., London, 1776, 3 vols., 8vo ; L’ Histoire Nota- 
ble de la Floride, contenant les trois voyages faits, etc., par le Capitaine Laudon- 
niére, etc., Mise en lumiére par M. Basanier, 4 Paris, 1853, 16mo; Norway and Its 
Glaciers, etc., the High Alps of Dauphiné, Berne and Savoy, by James D. Forbes, 
Edinburgh, 1853, 8vo; Relation de l'Egypte, par Abd-Allatif, Traduit, etc., par 
Silvestre de Sacy, 4 Paris, 1810, 4to; Journals of a Landscape Painter in Albania, 
&c., by Edward Lear, London, 1851, 8vo; Das Republikanische Brasilien, etc., von 
Oskar Canstatt, Leipzig, 1899, 8vo; Briton and Boer: Both Sides of the South 
African Question, by James Bryce, e¢ a/., New York and London, 1900, 8vo; The 
British Empire, by Charles W. Dilke, London, 1899, 8vo; History of the Trans- 
vaal, by H. Rider Haggard, New York, 1899, 8vo ; To-Morrow in Cuba, by Charles 
M. Pepper, New York, 1899, 8vo ; The Stones of Paris in History and Letters, by 
B. E. Martin and C. M. Martin, New York, 1899, 2 vols. 8vo; Village Life in 
China, by Arthur H. Smith, New- York (1899), 8vo; Almanach de Gotha, Igoo, 
Gotha, 1g00, 8vo; Travels in Austria, Russia and Turkey, by C. B. Elliott, London, 
1838, 2 vols. 8vo; The Alps, Switzerland and the North of Italy, by Charles Will- 
iams, London, 1854, 8vo. 
GIFTs. 


From Mrs. Daniel G. Brinton, Media, Pa.: 

Professor Blumentritt’s. Studies of the Philippines; The Calchaqui: an Archzo- 
logical Problem.—Papers by Dr. Daniel G. Brinton. (Reprints, 1899.) 
From Dott. Mario Carli, Author : 

Il Ce-Kiang: Studio Geografico-Economico. Roma, 1899, 8vo. 
From Dr. O. Finsch, Author: 

Systematische Uebersicht der Ergebnisse seiner Reisen und schriftstellerischen 
Thatigkeit (1859-1899). Berlin, 1899, pr., 8vo. 
From Dr. Emil S. Fischer, Author: 

Meine Erlebnisse an der Ostkiiste Chinas. Teschen, 1899, 8vo. (Reprint.) 
From Dr. Max Friederichsen (Hamburg), Author: 

Morphologie des Tién-Schan. Berlin, 1899, 8vo. (Reprint.) 
From M. Koster, New York: 

Sabang Bay Coaling Station, Pulo Weh (or Way), North Sumatra, Batavia, s. a., 
8vo. 
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From Jules Author 

Une Ville Morte a Ceylan. Bruxelles, 1899, p., 8vo. (Reprint.) 
From Prof. William Libbey, Princeton, N. /.- 

Two relics picked up at the Polaris Winter quarters, Hall Land by William 
Libbey, August, 1899. 

From Dr. Francisco P. Moreno, Author : 

Explorations in Patagonia. (London, 1899), pr., 8vo. (Reprint.) 
From the New York Produce Exchange: 

Report of the New York Produce Exchange, 1898-1899. New York, 1899, 8vo. 
From the New Zealand Government : 

The Students’ Flora of New Zealand and the Outlying Islands, by Thomas Kirk. 
Wellington (1899), 8vo. 

From Frederick Ward Putnam: 

Address by Frederick Ward Putnam, the Retiring President of the American 
Association for the Advancement of Science, Columbus Meeting, Fifty-first Anni- 
versary, August, 1899. Easton, Pa., 1899, pr., 8vo. (Reprint.) 

From Chandler Robbins : 

Plan of the City of New York from an Actual Survey made by James Lyne. 
William Bradford (reprint), New York, s. a. 

From B. Joseph de. Siemiradzki, Author : 

La Nouvelle Pologne, Etat de Parana (Brésil), Bruxelles, 1899. Publication 
No. 1 del Université Nouvelle, Institut Géographique de Bruxelles. 

From Prof. Charles H. Snow, Author : 

The Equipment of Camps and Expeditions. A Paper read before the American 
Institute of Mining Engineers, February, 1899, Author’s Edition, p., 8vo. 

From E. A. Tredwell, New York: 

Colton’s New Map of Missouri, Published by J. H. Colton & Co., New York 
1858; Map of the Upper Part of the Island of Manhattan, etc., arranged to illustrate 
the Battle of Harlem Heights, s. ]., 1868; Kaart van Zuid-Holland, door J. Knijper, 
Leeuwarden, 1867. 


From Gustavo Uzielli, Author ; 

Le Misure Lineari Medioevali e l’Effigie di Cristo. Firenze, 1899. pr., 8vo.— 
Amerigo Vespucci davanti la critica storica. Firenze, Tipografia M. Ricci, Via San 
Gallo, 31, 1899, pr., 8vo. 
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ALASKAN AND INSULAR SURVEYS. 


Valuable additions to our knowledge of Alaska were made dur- 
ing the last field season by parties from the U. S. Geological 
Survey and the U. S. Coast and Geodetic Survey. The head- 
waters of the principal branches of the Yukon were definitely 
located and the coast-line of the delta at its mouth mapped and 
examined, with a view to finding a deeper channel than the one 
now in use for navigation. The party of Mr. W. J. Peters, topo- 
grapher, and Mr. Alfred Brooks, geologist of the U. S. Geological 
Survey, whose proposed expedition was noted in Vol. XXXI, page 
190, left Pyramid Harbor for the interior the last week in May, and 
arrived in Eagle City on the 15th of September. The main objects 
of the expedition, the location of the headwaters of the Copper, 
Tanana and Nebesna Rivers, were successfully accomplished, and 
a reconnaissance map of most of the route wascompleted. A pack 
train, the first for ten years, was taken through. No especial diffi- 
culties were encountered except through stampeding of the animals, 
caused by irritation from the flies and mosquitoes. The necessity 
for cutting most of the trails and for encircling inland glaciers de- 
layed progress, so that proposed additional work from Eagle City 
to Birch Creek and in the Mynook district was abandoned. 

A second party, consisting of Mr. F. C. Schrader, geologist, and 
Mr. Thomas G. Gerdine, topographer, proceeded by way of the 
White Pass Railroad and steamer on the Yukon to Ft. Yukon. 
From there an ascent of the tortuous Gens de Large River was 
made in canoes. From its headwaters a portage was made across. 
to the headwaters of the Koyukuk River, and the river descended 
to its junction with the Yukon. In exploring this unknown region 
the party divided, part descending the so-called South Fork and 
the rest the Middle Fork. The course of these upper branches was. 
found to vary considerably from what was supposed, and an entirely 
new part of the Gens de Large River was mapped. ‘Topographical 
and geological reconnaissances of the entire route were completed. 
At Nulato the party took steamer for St. Michaels and Cape Nome, 
where Mr. Schrader was joined in geological work by Mr. Brooks. 
They mapped a strip of the coast six to eight miles wide. The 
‘*beach diggings”’ they found to extend for sixteen or eighteen 
miles along a shore of granitiferous and black magnetiferous sand, 
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lying between high water and the tundra. The gold is in streaks 
of very fine grains, especially in the black sand, and is dug by hand 
and separated in ‘‘rockers,’’ with mercury and silver or copper 
plates. Thirty or forty dollars a day is good work for one man. 
Underlying the sand is a stratum of clay, through which the dig- 
gings have not as yet penetrated. In the whole district over 
$1,000,000 is estimated to have been taken out during 1899. More 
than 3,000 men are wintering there at present. 

The examination of the Yukon delta, which has been in progress 
under the Coast and Geodetic Survey, was completed last summer 
by parties under Capt. J. F. Pratt, Mr. G. R. Putnam and Mr. 
R. L. Faris. Capt. Pratt conducted soundings in Norton Sound, 
Bering Sea, about St. Michaels Island and Cape Dyer, and deter- 
mined the limits of the Yukon shoals. Mr. Putnam and Mr. Faris 
examined the mouths of the river and the coast-line of the delta. 
No deeper entrance to the Yukon than the one heretofore in use 
was discovered, but the coast-line was found to extend from ten to 
fifteen miles further out than had been supposed. Great difficulty 
was experienced in mapping the coast on account of the shallow- 
ness of the water; miles of mud flat being sometimes exposed by 
certain combinations of wind and tide. Dr. Edmunds passed 
around the whole delta from the south mouth to Kothik in a Peter- 
boro canoe, finding it necessary sometimes to drag it through miles 
of mud or go out of sight of land to obtain sufficient depth of 
water. Scammon Bay, near Cape Dyer, south of the mouth of the 
Yukon, was examined as a possible port in lieu of St. Michaels, but 
the harbor was found to be useless, and the route to the Yukon 
mouth necessarily out to sea, whereas from St. Michaels craft can 
hug the shore. A harbor for Cape Nome was likewise sought, and 
Safety Harbor, between the Cape aud Golofnin Bay, was found to 
be good for light-draft vessels. 

Work on Alaskan fauna was continued by a party sent out by 
the Biological Survey. It consisted of Mr. W. H. Osgood and Mr. 
Alfred Maddren, accompanied by Dr. Louis B. Bishop, of New 
Haven, Conn. The latter part of May this party crossed by the 
White Pass Railroad to Lake Bennet, whence they proceeded in a 
small boat through the lakes and down the river to St. Michaels. 
Collections of small mammals and birds were made along the whole 
route from Skagway, the work being supplementary to that done 
on the coast by the Harriman Expedition. The collection of small 
mammals is the best yet made. The party returned from St. 
Michaels during the latter part of September. 
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Examinations of our new island possessions were carried on ata 
number of points during 1899 under the direction of the Hydro- 
graphic Office of the Navy. In Cubathe steamer Yankton was engaged 
in a survey of Santiago de Cuba, and the steamer Zag/e in one of 
Guantanamo Bay. In the Hawaiian Islands, Pearl Harbor and 
Lagoon have been surveyed and charts of the coast prepared from 
material furnished by the Hawaiian Government. The Bennington 
was engaged in a survey of San Luis de Apra, on the island of 
Guam in the Mariana group, but-has been called away to the Phil- 
ippines. The steamer Vero is now conducting an oceanic survey, 
including determination of depth, temperature, specific gravity and 
character of sea bottom in preparation for the laying of a sub- 
marine cable from Honolulu to the Philippines and Japan za the 
Midway Islands and Guam. New charts, to the number of 109, 
have been prepared this year by the Hydrographic Office, relating 
to the Philippines, to Japan and the East, also to the waters of 
British Columbia and the islands of the north Pacific. 

The steamer Pathfinder, of the U. S. Coast and Geodetic Survey, 
was dispatched last July to the Hawaiian Islands via Cape Horn 
and San Francisco. Its work embraces an examination of the sea 
bottom preparatory to laying cables between the islands. In 
November the steamer B/ake was sent to Porto Rico for five 
months’ work in conducting a triangulation of the island. 

N. 


BOOK NOTICES. 


Practical Exercises in Elementary Meteorology. By Robert DeCourcy 
Ward, Instructor in Climatology in Harvard University. Boston, 
Ginn & Co., 1899. 


The object of this book is, ‘‘ to supply a guide in the elementary, 
observational, inductive studies in meteorology.” It ‘‘ contains 
specific instructions to the student as to the use of the instruments; 
the carrying out of meteorological observations; the investigation 
of special, simple problems by means of the instruments; and the 
practical use of the daily weather-maps.” Based, essentially, on 
the recommendations in the Report on Geography of the Committee 
of Ten, it embodies modifications and additions suggested by 
experience with college classes, and in University Extension work 
among school teachers. 

The book is divided into five parts. The first and second deal 
with non-instrumental and instrumental observations, respectively, 
of temperature, direction and velocity of wind, atmospheric pressure, 
state of sky, andrainfall. A series of exercises in the construction 
of weather-maps constitutes the next part. Here, following a 
sketch of the history and preparation of our daily weather-maps, 
are three chapters leading to an understanding of the indication 
on the maps of temperatures, winds and pressures, and a con- 
cluding chapter upon weather as deduced from these plotted data. 
In part four, the author leads the student from a consideration of 
these fundamental facts to the correlation of such weather elements 
as direction and velocity of wind, cyclones and anti-cyclones with 
pressure, temperature and weather. Then, after exercises in the 
progression of cyclones and anti-cyclones, and in the sequence of 
local weather changes, the student is prepared to undertake the 


‘study of weather forecasting. Finally, in the last part, appear 


certain important problems in observational meteorology regarding 
temperature, humidity, dew and frost, clouds and upper-air cur- 
rents, precipitation and pressure. The concluding chapter con- 
tains the meteorological tables (those used by the United States 
Weather Service) which are needed in the foregoing exercises. 
Two appendixes, one devoted to Suggestions to Teachers, and the 
other to the Equipment of a Meteorological Laboratory, materially 
increase the completeness and usefulness of this valuable handbook. 

Throughout these exercises, the explicit directions, numerous 
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pointed questions, and concise explanations are addressed to the 
student. They are not framed for any special grade, and are suffi- 
ciently elastic to permit their profitable use in several grades, but 
they seem best adapted for use in high and college preparatory 
schools. Students fitting for the Harvard entrance examination in 
meteorology will find them exactly suited to their needs; and the 
general inquirer can use them, particularly those on weather-maps, 
with gratifying results. 

In addition to this elasticity, to the rational lines along which 
the exercises are developed, and to the clear and expressive figures, 
another feature merits special mention. The educational value of 
the work is greatly enhanced by the repeated emphasis, ‘laid 
throughout this manual on the larger lessons to be learned from 
the individual exercises, and on the relations of the various atmos- 
pheric phenomena to human life and activities.” 

Appearing in a field hitherto vacant, this book sets a high 
standard. May it receive the hearty recognition, and the wide 
adoption which it so richly deserves! }. SB, 


Impressions of Spain. James Russell Lowell, Compiled by Joseph B. 
Gilder. With an Introduction by A, A. Adee. Boston and New 
York, Houghton, Miffiin & Co., The Riverside Press, 1899. 

This handsome little book contains about one hundred pages, 
exclusive of the prefatory note and the introduction. The subjects 
treated are: The Domestic Politics of Spain; The King’s First 
Marriage; The Death of Queen Mercedes; The Attempted Assassi- 
nation of the King; Gen. Grant’s Visit to Spain; and the King’s 
Second Marriage. They are not very interesting, and there does 
not seem to be any reason why they should have been selected for 
the making of a book. 

It must be added that Lowell’s scholarship has not been re- 
spected. He never could have used the word pronunciamentos, which 
appears twice within eight pages, and it is not possible to believe 
that, when he quoted a stanza of Malherbe, he wrote the atrocious 
line which is printed on page 82 of the /mpressions : 

Le pauvre en sa cabane qui de chaume se couvre. 


Tunisia and the Modern Barbary Pirates, by Herbert Vivian, M.A., 
Author of ‘* Servia: the Poor Man's Paradise,” etc., etc. Lllus- 
trated with Photographs anda Map. London, C. Arthur Pierson, 
Limited, Henrietta Street, Covent Garden, W. C., 1899. 

Mr. Vivian seems to overestimate the importance of his message 
to mankind. His preface begins with these words: 


i 

| 

| 


508 Book Notices. 


The authorities on Tunisia are not worth enumerating. Thosein English belong 
to a former generation; those in French are prejudiced and stupid. A Frenchman is 
either an hireling scribe, glorifying the blunders of his country under the specious nick- 
name of civilization, or a tedious tourist, whose soul cannot soar above the details of 
his provender and his flea-bites. He will exclaim over a telegraph pole or squander 
sentiment upon the memory of a sandwich, but for instruction, description, wit or 
common sense we must look elsewhere. Accordingly I may claim to cover new 
ground. 

Those who like writing of this kind will find more of it in the 
three hundred pages of this book. The modern Barbary pirates 
are, of course, the French, who seized upon a plausible pretext to 
occupy Tunisia without waiting for England to complete her 
arrangement with Italy in order to anticipate the action of France. 
Such things will happen and some men will call names. The very 
worst that can be truthfully said of the French in their extension of 
empire is that they are sometimes almost as bad as the English. 

Mr. Vivian has ink for the Frenchmen, and to spare; he detests 
the Americans and he loves the Arabs. His profession of faith 
appears on page 46: 

Just as you have only to set eyes upon a Yankee to know him for an impudent 
vulgarian, so the first sight of an Arab suffices to convince you that he possesses every 
instinct of a gentleman. 

Why so loud? It is well known that the Arabs are gentlemen; 
but nobody takes Mr. Vivian for an Arab. 

Besides historical and political misinformation, abuse of the 
French and praise of the Arabs, the volume contains some good 
descriptions and a number of excellent illustrations. 


Amerigo Vespucci davanti la critica storica. Memoria del Prof. Gus- 
tavo Usielli. Firenze, Tipografia M. Ricci, Via San Gallo, 31. 
1899. 

This solid and brilliant memoir was presented to the Third Italian 

Geographical Congress. It well deserved separate publication. 

Prof. Uzielli takes little interest in the question: Who first set 
foot upon the American mainland? It may have been Columbus, 

Vespucci or Cabot; but nothing is certainly known on the subject. 

Vespucci has suffered as much from his friends as from his ene- 
mies. The leaders of the two hosts—Santarem attacking and Varn- 
hagen defending the Florentine—are shown to be equally uncritical 
and prejudiced, while most of their followers have contented them- 
selves with the repetition of charges and counter-charges. 

In Prof. Uzielli’s opinion, the first thing needed is to cease con- 
founding the accuracy and the sincerity of Vespucci with the authen- 
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ticity and the literal exactness of the manuscript and printed texts 
of his voyages, and with the time in which they were published. 

He adds: 

Among travellers (and I mean to speak of the great ones) there are those who 
are more or less exact and more or less sincere, beginning with the ancient Marco 
Polo and passing by the medizval Columbus and coming down to the modern Stanley. 

But the question of settling their exactitude and sincerity is only to be stated after 
exhaustive discussion upon the authenticity of the manuscripts and the correctness of 
the publications which narrate their wanderings. 

With regard to those of Vespucci, it may be affirmed : 

That the sources of information as to his voyages are: 

The Relations properly so called of his voyages; 

His letters concerning his voyages; 

Notices drawn from contemporaneous authors and documents. 


The Relations, it is known, never were compiled. The other 
documents exist, and Prof. Uzielli announces ina final note that he 
has finished the labour of arranging them for the press, and that 
they may see the light in the coming year. Only when this is done, 
he says, will it be possible to make a beginning of the work called 
for by the Secretary of the American Geographical Society in 1892.* 

Prof. Uzielli alludes, on page 6 of his AZemoria, to the influence 
of Emerson, in his Znuglish Traits, in perpetuating and extending in 
the United States the false conception of Vespucci as a cheat and 
an impostor; a conception directly traceable, in his view, to the 
work of Santarem. 

Santarem’s Researches, which appeared in English in 1850, may 
very well have strengthened the belief which Emerson, in common 
with most Americans, entertained as to the character of Vespucci; 
but it was not the source of that belief. 

The baseness of Vespucci and the wrong done by him to Colum- 
bus were for many years commonplaces of the school geographies 
and historiesin America. As long ago as 1793 Jedidiah Morse, who 
is sometimes called the Father of American Geography, in his Amer- 
ican Universal Geography, Boston, Vol. 1, pp. 70-71, wrote as follows: 

Among other adventurers to the New World, in pursuit of gold, was Americus 
Vespucius, a Florentine gentleman... . This man. . . having drawn up an amusing 
history of his voyage... published it to the world. .. . The bold pretentions of a 


fortunate imposter have robbed the discoverer of the New World of a distinction 
which belonged to him, 


* One of the things that ought to be done in this quadricentennial year is to revise 
and reconstruct the biography of Americus Vespucius. 
Elial F. Hall, in BULLETIN N°. 3, 1892, p. 366. 
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The International Geography. By Seventy Authors. With 488 ilus- 
trations. Edited by Hugh Robert Mill, D.Sc., Fellow or Hon- 
orary Corresponding Member of the Geographical Societies of Lon- 
don, Edinburgh, Paris, Berlin, Budapest, Amsterdam, Brisbane and 
Philadelphia. London: George Newnes Limited, MDCCCXCIX. 


The plan of this book is set forth in the editor’s preface. It is, 
in brief, a compact handbook of geography, each section being the 
work of a specialist or recognised authority of high standing, and 
never previously published. 

Among the well-known authors represented are Dr. J. W. Greg- 
ory, Mr. E. G. Ravenstein, Sir John Murray, Mr. G. G. Chisholm, 
Dr. J. Scott Keltie, Prof. A. de Lapparent, Prof. A. Penck, Capt. E. 
de Vasconcellos, Mr. A. H. Keane, the Right Hon. J. Bryce, M.P., 
Prof. C. M. Kan, Prof. W. M. Davis, Sir Clements R. Markham, 
Prof. F. Nansen, Count Pfeil and the editor himself. 

It is said on page 2 that 

The structure of the region and its action on the race is the leading motive in the 
description of old countries ; the reaction of the race on the region takes the first 
place in the description of new lands undergoing development; but in every case the 
groundwork is a true description of the country as it is to-day. 

A book written by seventy authors of weight, all exempt from 
the human liability to error (p. 2), is not to be lightly taken in hand. 
No review will be attempted for the present, but one or two obser- 
vations may be permitted. 

The article on Spain is written by Dr. Theobald Fischer, pro- 
fessor of geography inthe University of Marburg. This gentleman 
says of the Spaniards, on page 373: 

. .. the unabated but hollow Spanish pride is now a serious drag to all progress 

. and there is room to doubt whether Spain can continue to exist as a single country. 

These remarks are not without interest as manifestations of Dr. 
Fischer’s state of mind. They have no other value, and they are 
strangely indecent utterances to be printed in a volume of an inter- 
national character. 

What Dr. Nansen has to say of Greenland begins on page 1040 
with these words: 

Greenland is the largest and also in many respects the most interesting Arctic land. 
From 59° 45’ N. it extends over more than twenty-three degrees of latitude to north of 
83° N., its northern termination being still unknown. 

It was, unfortunately, not Dr. Nansen but Mr, Robert E. Peary 
who, in 1892, discovered the northern limit of Greenland and estab- 
lished the fact that it was an island. This has been known for 


seven years, 
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Dr. Nansen’s account of the Arctic Regions was written, possibly, 
during his long seclusion in the Fram, and he has not found time 
since his return to Norway to make himself acquainted with the 
work of other explorers. He has youth on his side, however, and 
may hope, with diligence and the cultivation of a right spirit, to 
arrive at a knowledge of several things which are now dark to him. 


Il Ce-Kiang, Studio Geografico-Economico del Dott. Mario Carli. 
Roma, Forzani eC., Tipografi del Senato, 1899. 


Dr. Carli devotes seventy pages of his book to an Historical 
Introduction on the relations of foreign States with the Chinese 
Empire in modern times. This introduction is well written and 
correct from the general European, which is for the most part the 
English, point of view. We are told on page g that 

The first English man-of-war arrived at Macao in 1742, and the captain resolved 
not to leave China till he was allowed to supply himself with necessaries. . . . His 
firmness had a splendid result, and he showed that only by striking them with terror 
can anything be obtained from the authorities of the Celestial Empire. 

So with the Opium War. Doctor Carli states fairly the reasons 
which moved Taou-Kwang to prohibit the importation of the drug, 
but his conclusion reads like an extract from the London Zimes: 

It would not be in conformity with the truth to admit, as many have done, that the 
exclusive purpose of the war on the part of England was, to open by force of arms 
a wide market for the great production of Indian opium. Weare much more disposed 
to affirm that there was involved a question of principle and of general utility. 

In whatever language it may be written, rhetoric of this kind 
is always out of place. It deceives nobody; not even the writer. 

Che-Kiang is the smallest of the eighteen provinces of China. It 
lies between 31° 16’ and 27° 17’ N. Lat., and has an area of 37,000 
square miles. Its capital is Hangchau, the southern terminus of 
the Grand Canal, and one of the ports opened to foreign commerce 
by the treaty of 1895 with Japan. Two of the so-called Treaty 
Ports, Ningpo and Wenchau, are also in this province, which was 
formerly one of the richest in the empire, with a population of 
30,000,000. It suffered greatly during the Taiping rebellion, and. 
its present population is estimated at 12,000,000. 

The soil is fertile and well watered by rivers which are nearly all 
navigable. The minerals are coal, iron and salt, and there are great 
quarries of building-stone near Ningpo. 

The bay of Sanmun (or in its Italian form, San-Men), which the 
Chinese Government is asked to lease to Italy as a strong point 
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to have and to hold, opens on the Eastern Sea, in 29° N. Lat., in an 
admirable position for commerce and for the development of civili- 
sation, as understood by the Western nations. 

Dr. Carli has brought together and arranged with method and 
care all the available information on the rich province, which will 
undoubtedly pass before long under the control of Italy. 

He has added a map of Che-Kiang on ascale of 1:1,500,000, with 
an inset map of Sanmun Bay, on a scale of 1:500,000. 

His book is well printed on good paper, with but a few errors in 
foreign names, such as Welles William for S. Wells Williams, Chinese 
Reportery for Chinese Repository, and, most curious of all when the 
fame of the man is remembered, Peter Gordon for Charles George 
Gordon. 
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The Peary Arctic Club sends the following communications: 


I.—The Peary Arctic Club, having received and read Mr. Peary’s report, dated 
Etah, Greenland, Aug. 28, 1899, of his work for the previous year, records its admi- 
ration for his courage, activity and persistence; congratulates him on his brilliant and 
highly valuable achievements, and pledges its unfaltering support to the remaining 
work of the expedition. 


II.—The Peary Arctic Club records its sense of loss to its councils by the death, 
Sept. 19, 1899, of Hon. Charles P. Daly, member of its executive committee, and 
tenders to the American Geographical Society, of which he had been for many years 
the honored president, its tribute of respect to his memory and character. In Judge 
Daly’s early recognition and constant approval Mr. Peary found most valuable 
encouragement in his Arctic work. 


BARON NORDENSKIOLD’s LIBRARY.—Baron Nordenskidéld, who is 
soon to retire as professor emeritus from his chair at the Royal 
Academy of Science, Stockholm, offers his library for sale for the 
sum of sixty thousand dollars. 

The geographical part of the collection is the work of personal 
researches continued for thirty years, and consists of four thousand 
volumes of selected old geographical literature, or later works treat- 
ing of the time of the great discoveries, besides modern books on 
general geography, as well as many reviews. 

These books were used in Nordenskidld’s researches and studies, 
which resulted in the production of his two great works, the Fac- 
simile Atlas (1889) and the Periplus (1897). 

Of early maps the collection has several hundred printed before 
the year 1500, five tosix thousand between 1500 and 1600, and many 
rare charts of later date; of Ptolemy, all the fifteenth century edi- 
tions and all but one of those of the sixteenth; and eighty-seven of 
the very rare books described in Harrisse’s Bibliotheca Americana 
Vetustissima, besides a hundred and thirty incunabula. 


The Annual Meeting of the Society, which will be held on the 22d 
of January, 1900, will be devoted to the commemoration of the life 
and character of the late President, Charles P. Daly. The Hon. 
George M. Van Hoesen, Prof. William Libbey, the Hon. Abram S. 
Hewitt and other distinguished speakers will address the Society. 
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On the 19th of February Prof. T. C. Mendenhall, President of 
the Worcester Polytechnic Institute, will deliver an address on the 
Alaska Boundary. 

On the roth of March President Schurman, of Cornell Univer- 
sity, will address the Society on the subject of the Philippine Islands 
and their people. 

Mr. H. L. Bridgman, commander of the Diana Expedition in 
1899, will describe to the Society, on the 16th of April, the events 
of the cruise and the results of Peary’s work in the Arctic during 
the season of 1898-99. 
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NOvEMBER—DECEMBER, 1899. 


A Regular Meeting of the Society was held at Chickering Hall, 
Monday, November 13th, 1899, at 8.30 o’clock P.M. 
Vice-President Viele in the chair. 
The following persons, approved by the Council, were elected 
Fellows: 
Joseph P. Remington, Ph.M., Philadelphia. 
Joseph Nimmo, Jr. 
George F. Tucker, Boston. 
C. A. Green, Philadelphia. 
F, E, Grant. 
Albert White Vorse. 


The Chairman spoke of the irreparable loss suffered by the 
Society in the death of President Daly. 

He then introduced Dr. Frederick A. Cook, who gave an account 
of his experiences in the Belgica, in her voyage to the Antarctic. 

On motion, the Society adjourned. 


A Regular Meeting of the Society was held at Chickering Hall, 
Monday, December 11, 1899, at 8.30 o’clock P.M. 

Vice-President Viele in the chair. 

The following persons, recommended by the Council, were 
eleeted Fellows: 


J. de Courcy Ireland. Kimball C. Atwood. 
Augustus Floyd Ireland. George P. Brett. 
Arthur D. Chambers. Leonard J. Busby. 
Fred. F. Chambers. Edward C, Parish. 
J. V. V. Booraem. T. G. Condon. 
Louis von Eltz. Robert P. Doremus. 
Rodney S, Dennis. T. E. Crimmins. 
John B. Dennis, Dr. V. P. Gibney. 


The Chairman then introduced the speakér of the evening, 
William Elliot Griffis, D.D., who delivered an address on The 
Heaths and Hollows of Holland. 

On motion, the Society adjourned. 
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On the 1st of December an admirable portrait of the late Presi- 
dent, Charles P. Daly, painted by Harper Pennington, was pre- 
sented to the Society by the following subscribers: 


Mrs. J. Herman Aldrich. 
John D. Archbold. 
S. P. Avery. 
Francis M. Bacon. 
Charles C. Beaman. 
Edward Cooper. 
James B. Ford. 
Bancroft Gherardi. 
John Greenough. 
Abram S. Hewitt. 
Henry Holt. 

S. R. Honey. 

C. P. Huntington. 
Morris K, Jesup. 


Gustav E. Kissel. 

Seth Low. 

D. O. Mills. 

W. H. H. Moore. 

Henry Parish. 

John E. Parsons. 

A. A. Raven. 

Chandler Robbins. 

F. Augustus Schermerhorn. 
Frederick Sheldon. 
F. K. Sturgis. 
Douglas Taylor. 

Egbert L. Viele. 

F, Cope Whitehouse. 
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